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THE RISE IN COPPER. 


THE aspect of the great copper question is not re- 
assuring. In fact it is even more gloomy than it was 
a week ago. We now know, with some degree of 
certainty, what are the causes of the present unprece- 
dented high price demanded for copper in all forms. 
An exceedingly strong “ corner”—the word “ syndi- 
cate” is repudiated—has been established in the French 
capital, and agreements have been entered into which 
insures for it the necessary financial support to main- 
tain the price of copper for a period of not less than 
two years. The Société des Metaux and certain 
powerful bankers and credit establishments are the 
component parts of this “corner.” Most of the French 
papers have denounced in unmeasured language the 
conduct of the parties to this extraordinary arrange- 
ment; but there are not wanting journalists who de- 
fend them, claiming that they have benefited trade 
instead of injuring it. A few extracts from Parisian 
journals, however, will show pretty clearly what the 
general feeling is in France with regard to the corner, 
rig or conspiracy. 

The Justice publishes a long article, in which it 
says :—‘ The barons of finance have bought up all the 
copper, which is now sold at the price of gold. After 
the copper, the turn of iron, silver and gold may come, 
and the smallest quantity of metal will no longer be 
received in France without the permission of a few 
big speculators.” After quoting an announcement in 
another paper concerning the formation of a syndicate, 
the Justice proceeds :—“ In plain words this means that 
all the industries employing copper, from the marine to 
the manufacturer of cartridges, are to be for two years at 
the mercy of that syndicate of monopolists who have 
just withdrawn copper from commercial circulation.” 
The Justice will not admit that the fact of the copper 
mines not being on French soil can place the 
monopolists beyond the reach of the law. It says :— 
“If the mines on which they operate are not on French 
territory the market which receives this mortal blow is 
in France, and we are not aware that the Penal Code 
has ceased to be applicable against speculators who, by 
coalition, have attempted to fetter commercial liberty, 
and to give to goods by monopolising them a value they 
do not really possess. The speculators in question have 
not only attempted, but succeeded.” The Lanterne 
is even more, violent, and after demanding the imme- 
diate prosecution of the monopolists, it adds:—* The 
present case shows the danger entailed by those 
immense fortunes of which the Monarchies allowed the 
foundation, and which give to private individuals the 
power of a Government and the irresponsibility of a 
private man.” The Paris Bourse may be taken as re- 
presenting those who entertain views and opinions the 


opposite of those enunciated by the papers we have 
quoted. It triumphs in the success which has been 
obtained, and adds :—“ Thanks to the sagacity of the 
leading minds in France, French metallurgic societies 
can now confront universal competition. Those who 
have been at the head of the metal movement deserve 
the thanks of the whole business world. The rise in 
the price of metals has brought with it a general 
revival of commerce. Chemical products, which, 
according to the celebrated axiom of Lord Beaconsfield, 
are the barometer of commercial prosperity, have risen 
more than 30 per cent.” It is remarkable that this 
view of the position is not upheld by any influential 
paper, either in France or in England ; the most pre- 
valent assumption is that all who are outside the ring 
will suffer from the consequences of its monopolistic 
coup. 

To quote the words of a French deputy : “ The new 
copper syndicate is playing with fire in a crowded 
and, financially speaking, hampered country with 
revolutionary predilections.” The Daily News Paris 
correspondent says the rise in copper is already a 
source of considerable distress in the busy quarters, 
and directly or indirectly affects all industries, but 
none more than those connected with the national 
armament. The same authority states that means are 
being taken to force the Government, when the 
Chamber meets, to take action against the syndicate, 
or whatever the combination chooses to call itself. 
The letter and spirit of French legislation are hostile 
to concerted action having for its object to check 
freedom of sale or of purchase ; but whether the law 
and public opinion are strong enough to intervene and 
disperse this irritating alliance remains to be seen. 

The other contributory to the present artificial 
position in regard to copper, the fires in the Hecla 
and Calumet mine, is not less unsatisfactory. The 
latest information adds to the misgivings ‘previously 
entertained, and it is conjectured that the mine may 
not be reopened for months. Flooding has been 
spoken of, but whether that heroic measure will 
become absolutely necessary seems at present a matter 
of doubt. It cannot be said that the fires in this mine 
had any part in originating the rise in copper, but they 
have certainly greatly intensified the increase to 
fictitious values—values which are not yet stationary, 
for we have just received an intimation from a promi- 
nent manufacturer that the price for copper wire of all 
kinds has advanced #d. per lb., plain 020 being now 
1s. 01d. per lb., and tinned 1}d. per lb. extra. 


CURATIVE ELECTRICITY. 


A LETTER in the REVIEW of last week, followed by 
another in to-day’s issue from the pen of Mr. Lynd, 
brings us to the conclusion that it is high time the 
public should be made aware of the fact that all things 
are not what they seem. For many years past the 
mysterious nature of electricity has been made the 
means of perpetrating a series of frauds upon the un- 


suspecting populace, and electricity as applied to 
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curative purposes has, perhaps, been the greatest fraud 

of all. The number of persons trading upon the 
credulity of the people in this one branch alone is con- 
siderable ; but how are they to be suppressed? All 
we can say, and all we can do, will not avail one 
jot. Technical journals do not as a rule circulate 
amongst those who are most easily gulled, but, inasmuch 
as our remarks may be reproduced here and there, we 
will briefly relate one or two circumstances in con- 
nection with the medical electrician’s calling which 
have just come under our notice. 

First we have a specimen of a galvanic generator, 
which is made thus: A small oval frame of a bitu- 
minous nature contains a similarly shaped but smaller 
zinc plate ornamented in relief with “ lightning flashes.” 
Placed on this is a copper disc of similar shape, with- 
out any separating medium whatever between them. 
The combination is perfectly dry, and we need scarcely 
say that the apparatus sent to us is absolutely useless. 
The second is u magnetic appliance which may be a 
so-called chest protector, or anything else. Sewn up in 
a semi-circular piece of silk we find twelve feebly mag- 
netised pieces of crinoline stee], and this is all; yet the 
price of the article is said to be thirty-five shillings. 

No man of ordinary education could believe that such 
devices as these can possibly effect any good in the 
human system, yet, if we may judge from the adver- 
tisements of such goods, the sales must be enormous, 
and the vendors of these articles grow rich at the ex- 
pense of weak-minded and highly imaginative indi- 
viduals. We know that electricity properly applied by a 
qualified .practitioner is efficacious in many ailments, 
and numerous genuine cures are on record which have 
been entirely due to the galvanic current; but it must 
be remembered that electrical treatment may in some 
cases produce harmful results. We are also aware that 
a French physician is said to have effected marvellous 
cures by working upon the imaginations of many of 
his patients who were inclined to place implicit faith 
in the virtues of magnetism. The Frenchman simply 
employed pieces of wood shaped like and made to 
represent magnets, and with these simple and absolutely 
harmless objects he effected his purpose. 

Knowing this, what good cause could we serve by 
naming any of the gentry who so successfully trade 
upon the credulity of the public? We have no doubt 
about the worthlessness of the apparatus palmed off in 
the majority of cases, neither have our readers ; but if it 
ever became necessary to bring this matter into a court 
of law there is every reason to believe that many 
persons would be found willing to come forward and 
swear that they had derived incalculable benefit from 
the use of these so-called curative electrical appliances. 
This being the case, we do not see how the trade can 
be rooted out, or even diminished. 

THE Mayor of Birmingham, Councillor Pollak, is a 
warm supporter of electric lighting. He was for some 
years chairman of the Birmingham Gas Committee, 
and he asserts that one of the reasons why he desired 
to become a member of that committee was that he had 
visited the Paris Electrical Exhibition, and there formed 


the opinion that it was not necessary to supersede gas 
altogether, and that it would be possible some time to 
work the two lighting agents together. This statement 
was made in an address to the students who attend the 
evening classes organised in Birmingham for the spread 
of technical education, and his object was to advise his 
hearers to do their utmost to acquire a knowledge of 
the principles and applications of electricity. It is 
interesting to learn that he believes, notwithstanding 
the difficulties created by the Electric Lighting Act, 
that under certain circumstances it would be to the 
advantage of the Corporation of Birmingham to itself 
undertake the installation of electric light in large 
buildings, or in some of the large squares; curiously, 
however, he does not believe the electric light will ever 
be a success in streets. We hope he may have cause 
in his own town to alter his opinion upon this point, 


THREE fatalities arising from contact with wires 
conveying electric currents have come under our notice 
during the week just past. One is near home—at 
Risca, in Wales. The account which has reached us is 
meagre. It runs thus:—“A man named James 
Williams, of Ebbw Vale, was yesterday [last Monday] 
morning instantly killed by an electric shock at the 
Pontymister Tin Plate Works, Risca.” There are many 
points upon which we should like to be informed as to 
the exact manner of this poor fellow’s death before 
expressing any opinion with regard to the sad occur- 
rence ; perhaps some of our Welsh correspondents will 
oblige us. The other deaths occurred in the United 
States. Mr. Elmer E. Wood, of the Canandaigna (N.Y.) 
Electric Light Company, on the night of Sunday, 
December 4th, noticing that a street lamp burned 
dimly, attempted to start the carbon. “ His kid glove 


- was wet, and, coming in contact with the magnetic 


part of the lamp, he received a terrible shock. He 
groaned, and then dropped unconscious upon the 
ground. When he was picked up a moment later he 
was dead. The only mark upon him was a small black 
hole in his thumb.” The third case occurred so far 
back as October 22nd, in New York. George Schneizer, 
an inspector of lamps of the Harlem Electric Light 
Company, in leaning forward to watch two men 
working at a dynamo, struck a lamp with his hat and 
set it swinging. “ Without a thought of danger he 
caught hold of the round, brass-finished tube which 
holds the bottom carbon. With a spasmodic shiver he 
fell to the ground. The men raised him up, and one 
of them ran across the street for Dr.T.H. Hay. It 
was not more than five minutes after the shock that 
Dr. Hay arrived. He found Schneizer just gasping his 
last breath.” In each of these two instances we have 
men presumably well acquainted with the nature and 
power of the current traversing the wires and lamps, 
in the discharge of their duty performing a simple act 
which results in their instant death. The natural 
inference is that there must have been radical defects 
somewhere in both cases, and we are curious to know 
whether the methcds, notoriously less careful than 
those which obtain on this side, which the American 
companies adopt in running their wires had aught to 
do with the sudden extinction of these young men’s 
lives. 


THE directors of the West India and Panama Tele~ 
graph Company have issued a circular to the share~ 
holders in which they state that they will not proceed 
with Mr. William Abbott’s scheme of reorganisation 
which was discussed at the last general meeting. The 
reason for this decision is that, in the form proposed 
by Mr. Abbott, the scheme, according to counsel’s 
opinion, is contrary to law and cannot be carried into 
effect. The counsel consulted submitted a scheme of 
their own devising, but the directors do not seem very 
anxious to adopt it. 
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PARIS AND SCOTT’S NEW DYNAMO. 


[A COMMUNICATION. | 


IN this machine the conductor on the armature is 
wound in very deep and narrow slots cut in the iron 
plates forming the core. The result of making these 
slots very narrow is that the noise and heating of the 
pole pieces usually produced in machines with toothed 
armatures are conspicuous by their absence, as the 
armature presents what is practically a continuous face 
to the pole pieces, while by making the slots very deep 
there is plenty of room for a large quantity of conduc- 
tor to be wound on, and also for the especially good 
and thick insulation which is used, the makers con- 
sidering durability and freedom from risk of break- 
down to be of the first importance. Other considera- 
tions, however, have not been sacrificed ; the magnetic 
resistance is so low that a very intense field in the 
armature core, 23°6 Kapp units per square inch sectional 
area, is produced with a very small expenditure of 
power in the field magnets, so that the electrical effi- 
ciency is very high, especially when the comparatively 
low speed, 850 revolutions per minute, is taken into 


WIRING. 


By G. L. ADDENBROOKE. 


WHEN installing the electric light in a house or public 
building of any kind, the running and disposition of 
the conductors to carry the current have hitherto usually 
come in for but secondary consideration as compared 
with the engine, dynamo, accumulators (if used), the 
fittings and lamps. 

That this should be so is not unnatural, considering 
the greater cost and attractiveness of the engine and 
dynamo, and the interest attaching to their working, 
and also considering the novelty and variety of the 
effects produced by the fittings and lamps. As, 
however, central stations become more plentiful, and 
prime motors tend more to become concentrated in 
one place, the only obstacle to the introduction of the 
light into houses besides bringing the mains to them 
will be their wiring and fitting. For I do not think 
when people come to know more about the light 
than they do generally at present, that, at any rate 
amongst the better-off classes, there will be any serious 


consideration. The resistance of armature is ‘029 ohms. 
The resistance of magnets is 35 ohms. Loss in arma- 
ture with 120 ampéres 417-6 watts ; loss in magnets 
with 100 volts 286 watts ; total electrical loss 703°6 watts, 
showing an electrical efficiency of 94:46 per cent. 

The field magnets are of cast iron, by the use of 
which the cost of the machine is mach reduced. 
Although this cast iron is of great sectional area, being 
nearly three times that of the iron in the armature core, 
yet the total weight of the machine illustrated, having 
an out-put of 12,000 watts at 850 revolutions, is only 
1,268 lbs., and the armature complete only weighs 
147 lbs. 

Where lightness is important, as in some motors and 
in ship lighters, by using wrought iron for the field 
magnets, the weight of the machines with this type of 
armature is reduced to an unequalled extent, one to 
exert 8 H.P. continuously at 1,000 revolutions weighing 
only 240 lbs., and having an electrical efficiency of 93 
per cent. 

The mechanical construction also of these armatures 
makes them specially suitable for motors for tramcar 
and electric railway work, the plates forming the arma- 
ture core being made with hexagon holes and threaded 
on a hexagon shaft, so that each one is driven direct, 
and as the conductor is wound in slots in these plates, 
the aad which the whole will stand is clearly very 
great. 


objection to pay even a considerably enhanced price 
per candle-power for the light as compared with what 
they are at present paying for gas. 

Again, from the capitalist’s point of view, as central 
stations are established, it will be very important that 
they should supply something like their full quota of 
energy soon after they are ready to start. Otherwise, 
a large amount of capital will be lying idle. Now the 
chief obstacle to getting a large number of lights taken 
up quickly will be found to be the difficulty in in- 
ducing people to have their houses wired. 

*) hen a householder begins to think of having the 
light in his house, there are a great many compensating 
advantages which are likely to make him cheerfully 
agree to pay £5, £10, or £20 per annum more for the 
electric light than for the gas ; but on the other hand, 
when already having gas fittings all over the house, he 
finds that he will have to pay from say £30 to £100 
down to have his house wired, that he himself must put 
up with very great inconvenience, or remove himself 
and his family for a fortnight or so while the wiring is 
being done, and further than that, when it is completed 
he will have to spenda further considerable sum in re- 
painting and making good decorations so as to make 
the place look respectable again, then he is likely to 
come to the conclusion that there are a great many 
reasons why, although he is fully alive to the advan- 
tages of the light, he should not be in too great a hurry 
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to proceed. For instance, besides the natural hesitation 
to put up with the necessary amount of inconvenience, 
a man may find it difficult or be unwilling, although 
his income is enough for his wants, to expend the 
capital requisite ; or he may be an annual tenant or 
only have a short lease. In these two latter cases he 
would probably refer to his landlord. Then the land- 
lord, unless he is anxious to improve the value of his 
property and can spare the capital, is likely to raise ob- 
jections and make difficulties ; probably he will try to 
throw the onus on the tenant. Landlords are doing 
this now and will certainly continue to do so, as far as 
possible, because if a tenant gives up, then the landlord 
gets back his house plus the electric light fittings, 
which he can advertise as an attraction. These obstacles 
have not been met with on a large scale as yet in 
England, because most of the private people who have 
gone in for the electric light have either owned their 
own houses, or been wealthy enough to make the cost 
of its adoption a secondary consideration. But there 
is no room to doubt that in the course of the next two 
or three years these questions will give much food for 
anxious thought to those engaged in pioneering the 
electric light industry. 

Fortunately, all that has been said above does not 
apply with equal force to commercial and industrial 
centres and to shops. There the adoption of the light 
has proceeded, and is likely to proceed, at a more rapid 
pace, because commercial men are alive to the value of 
keeping their offices cool and clean, as well from an 
economical as from a hygienic point of view, whilst the 
loss which shopkeepers who store perishable materials 
suffer from the action of the compounds given off by 
burning gas is too well known to need enlarging upon. 

It must be understood that in setting forth these 
difficulties and obstacles it is not done with any desire 
to retard the progress of electric lighting, but on the 
contrary, to further it. These difficulties—unfortu- 
nately only a few of those the electrical engineer will 
have to meet—are these : they are at present part of the 
constituted order of things, and must, if success is to be 
attained and progress made, be encountered and over- 
come somehow. 

Therefore to acknowledge them, to bring them for- 
ward and to discuss them, is more likely ultimately to 
forward the end we have in view than a policy of 
ignoring or keeping them carefully in the background 
would do. Especially is this the case, as these very 
difficulties have already once been met and successfully 
combated by the gas companies, and the numerous 
satellites who surround them and make a handsome 
living out of the various branches into which such a 
business as the gas industry, in the widest sense of the 
word, ramifies. The early history of commercial 
enterprise in gas is very instructive, and the records of 
its early applications and adoption, of its successes and 
failures ; of its impurities, of its uusteadiness, and the 
interruptions to which the supply was liable, should 
form interesting and encouraging reading .to those who 
are now concerned for its more modern rival illumi- 
nant. Now those who are responsible for the success of 
the gas industry have succeeded in making it almost a 
necessity within the areas of supply, not by altering 
the relation of landlord and tenant, not by reducing the 
cost of their product to by any means an unremunera- 
tive figure, but by making the thing simple and 
efficient in adoption and use, and little liable to get 
seriously out of order, and by arranging all the connec- 
tions and fittings so that they can quickly and cheaply 
be got and can be put up and fitted with a minimum of 
the mess and inconvenience which this class ef work 
necessarily entails. 

One great element in the ease and celerity with 
which gas fitting is performed is the adoption of 
standard sizes of pipes, and standard threads for the 
screw work in connection with them and with fittings. 
Almost everything, therefore, in gas work now is inter- 
changeable. Ifa globe is broken ora gas burner gets 
worn out, it can be replaced from the nearest shop with 
the certainty that it will fit. Unfortunately, this is not 
as yet by any means the case with electric light 


fittings, except so far as they correspond to gas fittings 
or are simply gas fittings altered. 

Some firms even go to the length of purposely making 
the things they manufacture of different sizes from 
those of other people, in order that other people’s work 
may not fit theirs, and so, as they think, customers 
always be obliged to come to them for everything. But 
this is a short sighted policy in the long run. 

It may be thought, outsiders seem to be under the 
impression as a rule, that since the wiring of a house 
simply consists in running two conductors about from 
room to room branching off a main, and that as these 
conductors are only wires, that therefore fitting up a 
house for the electric light cannot be so expensive as 
fitting it up for gas, with all its paraphanalia of iron 
pipes and joints and angles and elbows and so forth. 
But if anyone will take the trouble to get an estimate 
for fitting up, say a 10 or 12 roomed house with gas 
and also an estimate for wiring the same house from a 
firm doing electric installation work, the fittings to 
be similar in each case, I think they will be rather 
astonished at the difference. Besides this, as wiring 
is only too frequently done now, it is much more obtru- 
sive and unsightly than gas fitting, makes more mess 
and is more trouble to carry out. 

That it should cause more mess and trouble than gas 
fitting is, however, not altogether the fault of the way 
it is done, but is due to the fact that owing to the con- 
venience of pendant lights and their being one of the 
least expensive forms of fitting, people go in for them 
largely instead of grouping all their lights in a room 
together in a chandelier as is usually done with gas. 

Consequently, to carry out work of this sort, either 
the corductors must be run about all over the ceiling 
or a great many of the boards in the room above must 
be taken up, and long extra lengths of casing must also 
in addition be run so that the switches may be ina 
convenient place for turning the light on and off; on 
the other hand, in the case of gas a simple piece of 
compo. piping alone would be taken across the joists of 
the floor above to the centre of the room, from which 
a chandelier of several lights would be suspended. 
Only those who have to plan and carry out such work 
can fully appreciate the large amount of extra care 
necessary to carry out work neatly when switches for 
pendant lamps from the ceiling are situated on the 
walls of the same room as the lamps are in, and the 
difficulty there is in arranging them so that the lines 
of casing may not spoil existing cornices and decora- 
tions or look unsightly. With gas, thetaps being always 
or nearly so in the fittings themselves, all this switch 
business is avoided, and all the compilation and net- 
work of wires to which it not infrequently leads. Cer- 
tainly it is often a great convenience, sometimes a 
necessity, to have the switches at some distance from 
the lamps and also from the line of the conductors, and 
this convenience is usually sufficient to warrant the 
extra cost of su arranging them. But when people wish 
switches so arranged, it is a thing which should be 
pointed out to them and be borne in mind in extenua- 
tion of the extra trouble and interference with decora- 
tions which is entailed and which they frequently 
object to. 

Again, formerly it was considered quite sufficient to 
staple a couple of lightly insulated conductors close 
together under cornices, across ceilings and down some 
dark corner of a room. People were delighted with 
the celerity, cheapness and small amount of incon- 
venience with which such work was carried out, and 
apparently nothing could be simpler and more effi- 
cient, but all this has been changed. Such work 
was put up by unskilled workmen directed by others 
who were not as wise or careful as they are now. 
Faulis appeared, earths and short circuits occurred, 
and the public and the fire insurance companies 
began to get alarmed. The reputation of the light 
as the safest of illuminants was at stake. A complete 
change was effected. Staples were tabooed, casing 
everywhere was deemed necessary, cut-outs were 
brought forward and the use of asbestos and slate 
spread in all directions. 
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The delightful simplicity of those early days passed 
away and modern installation work, as now carried 
out under the xgis of the fire insurance companies, is 
often subject to a variety of onerous and expensive 
restrictions which would certainly have considerably 
damped the ardour of the early pioneers had they been 
subject to them. 

That there was a certain amount of ground for this 
alarm and that there is some reason for these restric- 
tions, no one who is acquainted with the class of work 
which was done in the early days can doubt, nor can 
anyone in this matter blame the fire insurance com- 
panies. They are only doing to the best of their 
power what everyone else does, protecting their pro- 
perty. It is rather for electrical engineers to enquire 
if there was an altogether inherent viciousness in the 
way in which electrical engineers started doing this 
kind of work, whether casing, cut-outs for every 
lamp, double pole cut-outs on mains, slate bases 
fundamentally necessary for switches, slate boxes for 
cut-outs, asbestos fibre, asbestos putty, asbestos paint 
and so forth, are part of the natural order of things, or 
whether they are simply a phase in the progress of 
electric lighting. If they are, or are to be, their use 
should be systematised as soon as possible ; if they are 
not, the sooner they give place to some better and more 
practical method of carrying out such work the better. 

In considering wiring and installation work then, 
these are three different aspects which are inter- 
dependent on each other and from which it must 
always be regarded. To look at it simply from one 
or two of these points of view, as is so frequently done 
now, is not sufficient if entirely satisfactory results 
are aimed at, and if credit is to be gained by doing 
such work and progress made. The three different 
stand points from which wiring must always be con- 
sidered are, efficiency, cost, and appearance. It is no 
good having a perfectly efficient system if its cost is 
prohibitive and its appearance revolting. On the 
other hand, it is useless having a cheap system if it is 
not efficient, while, of cuurse, however necessary and 
important it is, appearance must be subordinate to 
reasonable efficiency, even if it is not to be so to cost. 
I have not mentioned simplicity, because practically 
efficiency and cheapness nearly always go hand in 
hand with simplicity. 

‘In making any enquiry of this kind, it is particularly 
important to get rid of all indefinite and general 
statements, of all rumours of what has happened in 
certain undefined places at undefined times, only to 
take as correct and reliable accounts of mishaps of 
which clear and precise details are forthcoming, 
into which a competent engineer has enquired, and 
where there is no reason to doubt that the effect is 
really due to the cause alleged. For it frequently 
happens, owing to want of knowledge by workmen 
and other persons of the laws which govern the flow 
and actions of electric currents, that effects are set 
down, not to the causes which have actually produced 
them, but to some others, and to avoid similar mis- 
chances, precautions are afterwards taken which are 
either beside the mark or could be carried out more 
effectually in another manner. 


KENNEDY’S SINGLE HORSE-SHOE MAGNET 
DYNAMO. 


Mr. RANKIN KENNEDY has lately been introducing 
a new type of dynamo, the construction and merits of 
which will be gathered from the following report made 
by Prof. Jamieson upon a 10-unit machine, supplied to 
Messrs. John Lawson and Son, of Forfar, in whose 
works it runs continuously from dusk till daylight :— 
“T tested this dynamo on Friday, the 4th November, 


- 1887, and had it run continuously for eight hours at 


full load (with the exception of about half-an-hour 
during the workmen’s meal hour). The dynamo, 
which is a self-regulating, conmpound-wound machine, 


consists of a single horse-shoe magnet, with an arma- 
ture of the Gramme type. The core of the magnet is 
made of soft hammered scrap iron, the pole-pieces of 
hematite cast-iron, and the armature core of soft char- 
coal iron washers. The whole machine is exceedingly 
simple, strong, well-proportioned, and well put to- 
gether. It is just the kind of dynamo for factories, 
mills, workshops, and steamers, for it may be left in 
charge of any ordinary mechanic or fireman, with a 
minimum chance of its getting out of order. All the 
adjustable parts are readily accessible, and the arma- 
ture may be removed and replaced in as short a time as, 
and with less trouble than, almost any form of dynamo 
that I have seen. There is no perceptible sparking at 
the brushes. The commutator and the brushes, both 
from their construction and composition, as well as the 
freedom with which the latter can be adjusted, are 
calculated to last for a very long time. None of the 


parts of the dynamo showed any signs of undue heat- 
ing, and the ventilation of the armature was all that 
could be desired. The dynamo gave an ‘output’ of 
10,850 watts or 108°5 ampéres, and 100 volts at 
620 revolutions per minute, and the electrical effi- 
ciency was 893 per cent., which is good for a 
dynamo expressly designed as a cheap, practical, work- 
shop or factory machine, and not as a special test 
dynamo for experimental purposes. With due atten- 
tion to the oiling of the bearings, &c., there is no reason 
why this machine should not work continuously for a 
week or more on end, without giving the least trouble ; 
and if the future machines made by the same firm are 
as carefully designed and constructed as the one I had 
the pleasure of testing, they should give satisfaction to 
the purchaser. It isa distinct improvement on their 
former dynamos.” 


HIGH SPEED TRUNK ENGINE AND VICTORIA 
DYNAMO. 


THIS special and compact form of engine with dynamo 
combined was designed by Mr. J. 8. Raworth, the 
superintending engineer of the Anglo-American Brush 
Electric Light Corporation, as an arrangement where 
space would be so limited as to allow but bare room for 
a dynamo alone. In the construction of this small 
high-speed engine many points have been very care- 
fully considered to render it steady, noiseless and 
durable. 

The general type of the engine is shown in the illus- 
tration, and it will be noticed that it is of the “trunk” 
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pattern as regards its piston, the trunk being formed 
of a hardened steel tube ground perfectly true, and 
fitted at its centre with the piston, which works in a 
cylinder. Both sides of this trunk are carried through 
a gland fitted with a metallic packing of a special con- 
struction, which makes it self-adjusting, and the lower 
end of the trunk projects through this gland into a 
closed chamber, which is drained to remove water. 
Inside this trunk is the connecting rod pin, which is 
also of hardened steel, and can be removed. The other 
end of the connecting rod takes on to the crank pin, 
and is fitted with brasses having a large wearing sur- 
face. The crank is a very excellent piece of work, and 
is of steel, forming also the spindle of the dynamo. 
The crank webs, after being slotted and finished, are 
fitted with iron counter-balances of a shape such that 
when in place each crank cheek becomes a disc, and 
wrought iron hoops bored and shrunk on and after- 
wards turned and polished secure their counter- 
balances. 

The very high speed (900 to 1,000 revolutions) at 
which this double-acting reciprocating engine works 
necessitates most accurate balancing of the rotating 
parts, and perfect cushioning of the reciprocating parts, 
all of which are made as light as possible to assist this 
end. The eccentric which actuates the piston valve is 
also balanced and finally adjusted by experiment. The 
piston valve itself is very light and most accurately 
ground into the liner forming its working seat. 


The governor is of tke well known “Acme” type, 
fitted direct on to the engine shaft, and actuates an 
equilibrium valve by a short bell-crank lever. A 
speeding device is also fitted to adjust the speed of the 
engine as required. It will thus be seen that the only 
joint that can wear is the pin in the trunk, and as this 
is very efficiently lubricated, it is found in practice that 
very little wear takes place in it. All other joints 
liable to ordinary wear are easily adjustable at any 
time, and the inside parts can be easily withdrawn for 
examination. 

The success of such a high-speed engine, it will be 
seen, depends upon careful detail and high class mate- 
rials and work more than in any striking novelty in its 
main parts, and to judge by the way this little engine 
does its work it appears to be as satisfactory a high- 
speed motor as any with which we are acquainted, and 
it no doubt -will find a large sphere of usefulness, espe- 
cially in cases where space is the all-important object. 
The complete plant, looked on as a generator of elec- 
tric current, is certainly very compact, as it occupies 
scarcely any more room than the dynamo with an 
ordinary pulley on the spindle. 

The combined engine and dynano which we illus- 
trate formed part of the exhibit of the Anglo-American 
Brush Company at the recent Royal Jubilee Exhibition 


at Manchester, where it was shown at the company’s 
stand in full working order. The engine was a 4 H.P. 
nominal and the dynamo a Victoria B, compound 
wound, giving an output of 80 ampéres and 65 volts. 
The plant was not utilised to its full power, but was 
connected on to an A, M motor employed in running 
a turbine, pumping water into a tank, forming alto- 
gether a very effective exhibit of re-transmission of 
energy. 

The engine, in all its details, was constructed by the 
well-known firm of Messrs. Browett, Lindley & Co., of 
the Sandon Iron Works, Salford, Manchester, who, it 
may be remembered, constructed the engine with 
friction gear described in a previous article. We can 
but add that the combined arrangement of engine and 
dynamo, and motor and pump, worked remarkably well 
at the Exhibition, and altogether formed an exhibit 
which attracted a very large amount of public attention 
and enquiry. 


GLASGOW INTERNATIONAL EXHIBITION. 


THE Machinery Annexe at Glasgow next year promises 
to be one of special interest and importance. As at 
Manchester there will be a balcony, raised ten feet from 
the floor, and carried round the whole interior. This 
will be supplemented by a free passage for the public 


it 
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round the electric lighting machinery, and in this way 
visitors may have a bird’s-eye view from a pleasant 
height of the whole mechanical and electrical appli- 
ances. With the addition of 13,000 feet which has 
been made, the Mechanical Annexe will cover 130,000 
square feet of floor space. Steam power will be gene- 
rated by nine Lancashire boilers, loaned by Messrs. 
Penman & Co., Glasgow ; Messrs. William Wilson & Co., 
Glasgow ; Messrs. A. and W. Smith & Co., Glasgow ; 
Mr. George Sinclair, of Leith, and Messrs. Daniel 
Adamson & Co., of Manchester. Of the engines, one 
will be supplied by Messrs. John Cochrane & Co., Barr- 
head ; one by Messrs. A.and W. Smith & Co., Glasgow ; 
one by Messrs. Bennie & Co., Star Engine Works, Glas- 
gow; Messrs. Mirrlees, Watson & Co., being also among 
the local contributors ; while from England six are to 
be supplied by Messrs. Robey & Co., Lincoln ; four by 
the Westinghouse Automatic Engine Company, and one 
by Messrs. Daniel Thomson & Co., Manchester. There 
will thus be 350 H.P. provided for machinery in motion, 
and 1,200 H.P. for lighting purposes. Gas engines are 
likely to come well to the front. Some part of the 
building will probably be lighted with gas, by way of 
affording a comparison between this illuminant and 
electricity. 

The lighting of the Exhibition has been made the 
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subject of large contracts. Five of the sections have 
been entrusted to the Anglo-American Brush Electric 
Lighting Corporation. No. 1 section, applying to ma- 
chinery in motion, will be furnished with 93 arc lamps, 
while No. 2, embracing the courts on the north side of 
the Exhibition, will be lighted with 104 are lamps. 
Section 3, comprising the main avenue, the concert- 
room or grand hall, the dome, and the transverse 
avenue, will be provided with 126 are lamps. The dome 
is to be treated by the contractors as a special feature of 
the lighting, and will be fitted with eight arc lamps, 
suspended from a crown-shaped holder in the centre. 
Section No. 4, which takes in the courts on the south 
side of the Exhibition, will be lighted by means of 106 
arc lamps. The same company will have the entire 
lighting of the grounds and walks and promenades. 
For this purpose 70 arc lamps are to be employed, 45 of 
which will be raised on iron masts, 15 in number, and 
each 80 feet in height. The masts will be of wrought 
iron, fitted with balance weights and Tangye’s self-sus- 
taining winches. All unsightly wires are concealed 
within the column, and by means of the winches and 
weights the lamps at the top of the masts may be 
lowered and re-trimmed with the most perfect ease. 
There are three lamps, held in ornamental brackets, at 
the head of each mast. In all, the Brush Company 
furnish 499 arc lamps. Mr. Richard Miller, of Glasgow, 
sole agent in Scotland for the Thomson-Houston Com- 
pany of America, is the contractor for lighting the pic- 
ture galleries, ten in number. This will be effected by 
four Thomson-Houston are lamps being fitted up in 
each gallery. Lest the light should prove too brilliant 
for the eyes a screen will be drawn under the lamps. 
The refreshment and dining rooms, extending to about 
30 square feet, will be lighted by 750 incandescent 
lamps, each of 16-candle power, held in ornamental 
glass shades, and suspended by silken cords. 


COMPOUND-WINDING DYNAMOS: 
BRUSH v. CROMPTON. 


By 8. ALFRED VARLEY. 


(Concluded from page 632.) 


As already stated in this article I should be very 
sorry to appear to wish to detract in any way from the 
credit of those who did what I was not permitted to 
do, viz., make really self-regulating machines ; but, at 
the same time, the principle on which all compound- 
wound machines depend, I consider, was covered by 
the plan devised by me in 1876, much in the same way 
as the scientific principle which Faraday discovered 
embraced the mode of action of all magneto machines 
designed up to the date of the discovery of the dynamo 
principle, which marked the beginning of a new scien- 
tific era, and has produced almost revolutionary indus- 
trial as well as scientific consequences. 

The dynamo machine and its developments are in a 
manner so peculiarly a scientific outcome, and its re- 
flective importance on all that relates to science is so 
great, that whilst on this subject, as I have been taking 
your readers so much into my confidence, I would ask 
to be permitted to avail myself of the opportunity to 
express a few thoughts which have taken hold of me. 

Scientific cant seems to me to be now-a-days growing 
apace, and to be occupying a similar position in respect 
to the natural sciences that cant at one time did in re- 
ference to theology. 

One of the last enunciations of what I regard as un- 
mitigated cant is, that there is no such thing as a scien- 
tific discovery, that the so-called discoveries simply 
float about in air of their own free will, or drop down 
on the ground and are picked up by casual passers by. 

A somewhat more invidious form of scientific cant 
is to appraise the value of scientific developments in 
accordance with the officially recognised status of the 
discoverer. If it be made. by a scientific leader, or by 
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one of the members of a scientific clique, the trumpet 
is blown and the beacon fires are lit to proclaim the 
fact everywhere ; but if a discovery be made by an 
outsider, let its intrinsic value be ever so great, it is at 
once written down, ignored, explained away, or 
declared to have been scientifically included and 
covered by the work of some recognised great man of 
the past. In the course of this article I have inci- 
dentally shown that there has been a sort of conspiracy 
to deprive me of the scientific credit of the discovery of 
the dynamo principle, and this conspiracy has been so 
far successful that current electrical literature, as a 
whole, ignores my claims. 

t. The form taken of late years by that which I have 
termed a conspiracy has been the assumption that 
Faraday’s researches, which culminated in the produc- 
tion of a little spark from magnetic force, scientifically 
embraced the whole of the dynamo principle, and left 
no further electro-magnetic discoveries to be made. 

I would say, look around, and note the consequences 
which followed Faraday’s discovery, and compare them 
with what followed immediately after the discovery of 
the dynamo principle. 

Faraday was both a conscientious scientific and moral 
worker ; he swept the ground clear which he passed 
over, but there were stages beyond which he did not 
pass. I yield to no one in real reverence of Faraday. 
His face was familiar to me when I was only two years 
old, for I used Sunday after Sunday, both morning and 
afternoon, to sit and dream in that little meeting-house 
which the world would not have known of were it not 
for the fact of Faraday’s connection with it. | was 
taught and learned to look up to him, and I had that 
deep regard and feeling towards him which was almost 
akin to fear, a feeling I never threw off, nor wished to 
throw off, during the whole time I may be said to have 
known him. In my opinion he was, in the best sense 
of the term, a truly scientifically educated man, who 
not only interpreted, but also thought in the language 
of science, and this it was, 1 believe, which gave him 
what has been lately referred to by Professor Oliver 
Lodge as an almost intuitive perception of the truths 
of science. 

Still after all, Faraday was only a man, and they are 
no true friends of his who, under the cover of reverence 
for his abilities, make use of his name as a stalking 
horse to deprive others of the credit fairly their due. 

I proceed now to comment upon the description of 
Brush’s invention as given in Haddan’s amended spe- 
cification, and I purpose quoting from those parts 
which are said to relate to compound-winding. To 
assist those of your readers who may be disposed 
to consult the specification itself, I would state that 
when Haddan refers to dynamos as ordinarily con- 
structed, he alludes to series-wound machines, and 
when describing compound-winding, he says, “I call 
this device a éeaser,” and your readers will find the 
word feaser is a teaser in more than one sense of the 
term, for it becomes in course of the description every- 
thing in turn and nothing long. I notice it chiefly, 
because it is referred to in several of the plaintiffs’ 
affidavits, and importance seems to be attached to it. 
No reason, however, is given in the specification for the 
presence of, nor is there any suggestion in the affidavits 
as to the functions performed by, the so-called device 
termed the feaser. Not only is there no explanation of 
this feaser, but no explanation which is consistent with 
the development of the feaser as described in Haddan’s 
amended specification can possibly be given. 

In sheet 2, fig. 1 of the drawing accompanying the 
specification, the so-called feaser is part of a series- 
wound machine, in which, of course, there is nothing 
new. 

In Fig. 2 the feaser is the shunt circuit of a com- 
pound wound dynamo, in which the circuits are 
arranged in the same way as in my earlier invention 
of 1876. 

In fig. 5 the teaser is the shunt circuit of an ordinary 
shunt wound dynamo, the field magnets of which are 
wrapped in a precisely similar manner to the original 
dynamo of Wheatstone as described in his paper to the 
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Royal Society of 1867, consequently there is no novelty 
in this arrangement. 

In confirmation of what has just been said, I proceed 
to give condensed extracts from the fourth division of 
Haddan’s amended specification. At p. 10, line 52, 
Haddan says: “ My invention has for its object the 
maintenance in dynamo-electric machines of the mag- 
netic field,” while the machine is running “ whether 
the external circuit is closed or open.” This appears 
to me to, be the one and only object Brusi had in view 
in his so-called devices, and he says his invention 
differs in this respect from other dynamos. After ex- 
plaining the defects of machines, which he describes 
as ordinarily constructed (meaning thereby series- 
wound machines) for certain kinds of work, notably 
electro-plating, he states at line 8, page 11: “For this 
purpose a machine arranged to do a large quantity of 
work at one operation may fail entirely to do a small 
quantity of work, because of the comparatively high 
external resistance in the latter case.” 

After referring to the liability of a reversal of the 
direction of the magnetism in the field magnets occur- 
ring in certain cases as a consequence of the electro- 
motive force developed by the electrodes in the plating 
bath, he says (page 11, line 19) : “It will be obvious 
if even a moderately strong magnetic field be con- 
stuntly maintained within the machine both of the 
above-described difficulties will be eliminated.” 

The difficulties here referred to are the failure of 
the machine to develop electrical energy under con- 
ditions described, and the liability of reversal of the 
magnetism of the magnets in certain cases. 

Now, minute and elaborate as is the description 
which will be found in this part of Haddan’s specifi- 
cation, and the pith of which I have quoted, there is 
no suggestion that Brush expected to obtain from his 
design an automatic rise or fall of the electrical energy 
developed, corresponding with the amount of work the 
machine was called upon to perform. 

At page 11, line 22, Haddan says: “Other useful 
applications of a ‘ permanent field’ machine will 
readily suggest themselves. I attain my object by 
diverting from external work a portion of the current 
of the machine, and using it either alone or in connec- 
tion with the rest of the current for working the field 
magnets. I prefer the latter plan of the two, above 
mentioned, especially for electroplating.” 

In the paragraph above quoted, a Wheatstone shunt- 
wound dynamo and a compound-wound dynamo are 
referred to as equally novel and original parts of 
Brush’s invention, and there is no distinction whatever 
pointed out as to the way in which these two different 
ways of wrapping dynamos differ from one another, 
with the exception that Haddan says he prefers the 
compound- wound arrangement for electro-plating, the 
one special purpose for which it is admittedly not 
suited. 

The paragraph last quoted is the first reference to 
compound winding which occurs in the amended speci- 
fication, and it will be noted that there is no mention of 
self-regulation, nor is there any reference to the way 
compound winding differs from shunt winding, and 
neither is there any suggestion of the characteristic 
feature common to shunt-wound and compound-wound 
dynamos, viz., that the magnetic field rises and falls as 
the resistance in the external circuit lessens or in- 
creases, 

I would call attention to the fact that Brush lays 
stress on the words “ permanent field,” and commences 
the sentence from which I have quoted with the words: 
“Other useful applications of a ‘permanent field’ 
machine,” showing that this was the object he had 
really in view. 

On page 11, line 29, in the amended specification, a 
method of compound winding precisely similar to that 
given in Varley’s specification of 1876 is described. 

I have already stated that a great point is made by 
the plaintiff of the completeness of the description of 
compound winding which is given in the amended 
specification, and I will now quote what is said a little 
lower down in the way of explanation in the same 


page, commencing at line 35 :—* The high resistance of 
this wire” (he here alludes to the shunt wire) “ pre- 
vents the passage through it of more than a small 
proportion of the whole current capable of being 
evolved by the machine; therefore the available ex- 
ternal current is not materially lessened.” 

This is the only explanation which occurs throughout 
the whole of the amended specification. 

Sir William Thomson, when referring to my specifi- 
cation in the affidavit he has made on behalf of the 
plaintiff, says :—‘“ Varley has not disclosed the idea of 
a stronger magnetic field when external work is being 
done, and no external work is being done,” and neither 
has Brush done so, and therefore, as I have already 
said, they are “ hoist with their own petard.” 

In the sentence immediately following the one last 
quoted, Haddan says (p. 11, line 38) :—When this 
device which I have called a éeaser is used in connec- 
tion with field magnets also wound with coarse wire, 
as shown in fig. 1 of the drawing, for the purpose of 
still further increasing the magnetic field by employing 
the main current for this purpose in the usual manner, 
then the feaser may be so arranged that the current 
which passes through it will also circulate in the coarse 
wire, thus increasing the efficiency of the device. This 
arrangement, illustrating one of the most prominent 
applications of my invention, is shown in fig. 1 of the 
drawings.” 

Now, this most prominent application of Brush’s 
invention converts the machine into a badly designed 
series machine, such as no one claiming to have elec- 
trical knowledge would think of constructing. 

There is a description a little lower down (but which 
I refrain from quoting, and which commences at line 45) 
of a compound-wound machine in which Haddan says 
the series and shunt wires (which he describes as the 
teaser and the helix) may be made of wires of the same 
gauge, or the shunt wire may be made of a larger gauge 
than that of the series wire. I make no comment on 
this beyond stating that it proves my contention that 
Brush’s electrical education at the time he drew up the 
description of his invention does not seem to have 
been very advanced. 

There is one more modification of Brush’s so-called 
device I proceed to comment upon. At p. 11, line 49, 
Haddan says :—“ Instead of the magnet being sur- 
rounded with both ¢easer and ordinary helix, F, the 
latter may be omitted and the feaser increased in gauge 
and length (thus still maintaining its resistance) until 
it will maintain sufficient magnetic field. This modi- 
fied form of the machine, as shown in fig. 5 of the 
drawings, Haddan says further on (p. 12, line 55, fig. 5 
of the drawings) is designed to show the arrangement 
of the current when the wire, F, is omitted.” 

This so-called modified form of Brush’s device is 
simply a shunt wound dynamo, and the fact that he 
calls the magnetising circuit a feaser cannot entitle 
Brush to be regarded as the inventor of shunt wound 
dynamos. 

I have now commented upon, as well as quoted at 
length, all those parts of Haddan’s specification which 
can be said to relate to compound-winding, and now I 
propose to briefly sum up the leading points of the case 
for which I have been pleading. 

1. I claim (and I challenge contradiction from any 
expert) that the diagramatical sketch, fig. 2 (which was 
made more than a month before the provisional speci- 
fication was lodged) represents unmistakeably a series- 
shunt or compound-wound machine. 

2. I claim that the part of my specification which I 
have quoted at length, and which describes the modus 
operandi of my machine, the way the magnets were 
wrapped, and how the circuits were connected up, in 
respect to the machine and the external work, is a clear 
description of a series-shunt or compouad-wound 
dynamo which harmonises with the sketch, fig. 2. 

3. I have stated the object I had in view when 
designing my machine, and the reasons which led me 
to design the series-shunt arrangement. 

4, I have stated what I claim to have done, and what 
I do not claim to have done, 
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With respect to the claims asserted by the plaintiffs 
in the late case, I have to thank Mr. Sellon for the very 
happy illustration contained in that part of his published 
letter where he compares the Varley and Brush machines 
to the rivers of Monmouth and Macedon respectively. 

Mr. Sellon does, I am glad to see, admit that there is 
a resemblance between the earlier machine of Varley 
and the later one of Brush, for he states: “There are 
two wires respectively of high and low resistance upon 
the field magnets of Varley’s machine of 1876, and 
there are similarly tivo wires in Brush’s machine of 
1878.” Now, whilst I am pleased to be able to agree 
with what Mr. Sellon says, I go a stage further, and I 
maintain that the elements of automatic self-regulation 
are quite as much developed in my specification as 
they are in Haddan’s lengthy description of Brush’s so- 
called devices. Sir William Thomson has stated in his 
affidavit: “ Varley has not disclosed the idea of a 
stronger magnetic field when external work is being 
done, and when no work is being done.” I challenge 
Sir William Thomson to point out any passage in 
Haddan’s elaborate description of Brush’s invention 
where the idea is disclosed of a stronger magnetic field 
when work is being done ; and if no such passage can 
be pointed out, what is the intrinsic value of Sir 
William Thomson’s affidavit in the late case? I 
would go even further, and ask Sir William to point 
out any passage which indicates that Brush had 
any idea that the two circuits wrapped on his field 
magnets would act differentially. I would like to ask 
Mr. Preece, who has also made an affidavit in the late 
case, and who has known me for about thirty years, 
whether differentially-wrapped electrical apparatus was 
not known to telegraph engineers, and whether he 
really thinks I did not know the electrical effect of what 
I had designed ; and further, whether he can indicate 
any passage in Haddan’s specification which points to 
any other conclusion than that Brush’s object was 
simply to obtain a permanent magnetic field. 

I maintain that the evidence I have adduced in 
support of my contention that Brush has no claims 
whatever to be considered the first to describe a system 
of compound winding is crushingly complete. The 
fact that he coined the word éeasvr has a suspicious look 
about it, and he has certainly turned it to extraordinary 
account in his specification, fur he has mixed up 
together Varley’s series-shunt and Wheatstone’s shunt 
systems, and with the aid of the /ewser he explains 
away altogether the permanent field which at the 
beginning of the fourth division of his specification he 
states is the chief object of his invention ; and further 
still, with the assistance of his /evser, he describes as an 
original and important part of his invention what is 
really, as shown in his drawings, as well as in his 
description, simply a series-wound dynamo, 

In conclusion, | hope I may be excused if I say I 
feel I have had some share in the development of the 
electrical industry that has grown up during the 50 years 
I have lived. At all events I have the satisfaction of 
knowing that when I pass away, as many of my best 
friends have already done, I shall leave behind mea 
more permanent record than simply a tombstone. I 
certainly designed and constructed the first self-exciting 
dynamo, and I was the means of throwing open the 
dynamo principle to the trade generally. I have no 
hesitation in saying history will award the credit of 
constructing the first series-shunt machine to myself 
rather than to Brush, and if there be a dispute as to 
whom the invention is due to, it will probably be 
whether my late brother, C. F. Varley, or myself is to 
be credited with it. 

I have every reason to regret that the legal rights I 
once held in the matter of compound winding have 
been allowed to lapse, but I am not disposed now, if I 
can help it, to allow others to claim the scientific credit 
I consider my due. I inherit some of the Puritanical 
traditions of my ancestors, who fought and conquered 
Charles the First, and I am, therefore, not disposed, 
without a struggle, to allow the Americans to take pre- 
cedence and claim royalties for an invention neither 

-originating with nor perfected by them. 


It used to be considered characteristic of Englishmen 
that they did not know when they were beaten, and 
that they still fought and won after they were supposed 
to be beaten. I would ask the electrical industry as 
a whole, are they going to yield because a few of their 
leaders have done so; are they going to allow British 
rights to be trailed along and trampled upon ; and are 
they going to surrender at the first summons of the 
Yankee ? I am sorry to have to confess that although 
all the work I have attempted has proved to be sound, 
and commercially there has been money in it, I have 
not hitherto reaped a fair reward and I am consequently 
a poor man; but if the trade will rally round and 
support me, I will make it a life and death struggle 
and take up the matter with the determination to win ; 
and the battle is half won when one is willing to do 
this. 

What is wanting is to get public opinion aroused, and 
I would suggest as a first step that a moderate subscrip- 
tion should be raised, and that this article should be 
printed as a pamphlet and forwarded to the members 
of our scientific and engineering bodies with a general 
statement inviting a moderate subscription, so that the 
Anglo-American Brush Corporation may be encountered 
on somewhat equal terms. 

It is in the very nature of things that the electrical 
industry must greatly develop itself in the course of the 
next few years, and compound winding will become of 
relatively much more importance than it is at present. 

I feel I have now said all I usefully can, and I would 
express a hope that this article may bring forth a 
response from your numerous readers, and that the 
subject may not be allowed to drop uutil the claims 
now being asserted by the Anglo-American Brush Cor- 
poration are abandoned. 


PRACTICAL ELECTRICAL MEASUREMENT. 


By J. SWINBURNE. 


(Concluded from page 629.) 


ALTERNATING CURRENT DYNAMOs. 


AN alternating current dynamo cannot be very accu- 
rately tested by the writer’s method described in con- 
nection -with direct current machines, because there are 
losses of power that do not exist in direct current 
machines. The changes of value of the armature cur- 
rent produces losses by Foucault currents in the pole 
pieces, and perhaps in the armature hub also. If these 
losses are known to be small, the writer’s method may 
be used. The machine to be tested and another like it, 
or giving a similar curve are run at approximately the 
same speed, and are then coupled together through a 
resistance which is great enough to prevent danger if 
the machines do not run together properly. The belt 
is then thrown off the machine to be tested, so that it 
runs as a motor. If there is difficulty in getting the 
two machines to synchronise, a coil with a little iron 
core, or something with self-induction, may be put in 
circuit. Iron-wire resistance may do. 

The power taken to drive the machine is taken with 
a wattmeter. From this is subtracted the power spent 
on the armature resistance, which is got by multiplying 
the armature resistance by the virtual current. Ina 
direct current motor running loose this loss is so small 
that it may generally be neglected. This is not neces- 
sarily the case with an alternating current machine. 

Having thus found the stray power, the efficiency is 
obtained by dividing the output in watts by the sum of 
the output, stray power, and loss by armature resistance 
at full load. The exciting power ought also to be in- 
cluded. 

Dr. Hopkinson’s method may be applied to alter- 
nating current machines. Two machines are coupled 
rigidly so that one opposes the other, and the field of 
the motor is weakened. The balance of power is sup- 
plied by a small direct current motor. The dynamo 
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behaves very much as if it were working on closed 
circuit transformers. A wattmeter is used to measure 
the power transmitted: by the dynamo. The stray 
power is divided between the two machines, as in the 
case of direct currents. 

Captain Cardew’s method cannot be applied to three 
alternating current dynamos; but a direct current 
motor, whose efficiency is known, may be used to drive 
an alternating current dynamo. The alternating cur- 
rent dynamo may then be connected up and tested, 
doing its ordinary work. 

It may be desirable to find the curve of electromotive 
force and current of a machine. These can be taken 
by an electrometer. A contact is fixed to the axle and 
touches a stationary contact. The stationary contact 
can be fixed at positions corresponding to different 
fractions of a period. This contact arrangement, de- 
scribed by Mouton, was used by Joubert, but he dis- 
carded the use of the electrometer because he found it 
difficult to make it work. He had two instantaneous 
contacts on the axle; it is difficult to see why one 
would not have done. By moving the adjustable con- 
tact into different positions a series of readings can be 
taken, from which the actual curve can be plotted. A 
galvanometer must not be used instead of an electro- 
meter. 

The current curve can be taken in shunt to a known 
non-inductive resistance. The needle may then be 
charged by a multiplier or set of cells. 

The curves from transformers can thus be taken 
also and compared with the dynamo curves. 

Prof. Joubert preferred another arrangement. He 
coupled up a Poggendorff arrangement as if he was 
going to measure a direct current ; but put the contact- 
maker in the galvanometer circuit. This is perhaps 
the most practical arrangement. Of course it can also 
be applied to taking current curves. 

Prof. E. Thomson has brought out a very ingenious 
instrument. A mirror is oscillated on one axis by a 
small core in a solenoid connected to one circuit, and 
on another, at right angles to it, by another core and 
coil. On looking at a bright spot reflected in the mirror 
a line or closed curve is seen. In fact, curves like 
Lissajous’ figures are formed. This instrument is, how- 
ever, of doubtful accuracy. The cores must have some 
inertia, and their attraction, if made of soft iron, is not 
proportional to the instantaneous current. If soft iron 
is used in one and magnetised steel in the other, of 
course figures corresponding to the octave would be 
obtained with curves of sines. On such an instrument 
any two similar current curves of the same phase will 
give a straight line; and if the phases differ very 
slightly the curve will be too narrow for its com- 
ponents to be determined. In fact, unless one curve is 
kuown it is impossible to find the other. 

The writer has designed an instrument for automati- 
cally drawing the curves, but as it has not been tried 
yet its description may be postponed. 

The speeds of alternating current machines can be 
taken by means of a pitch-pipe. An ordinary tuning- 
fork or pitch-reed will do if the user has an ear suffici- 
ently cultivated to tell the pitch of a note which does 
not belong to the same scale. If not,a pitchpipe may 
be graduated to read very exactly. It must be remem- 
bered that pitch-pipes and reeds have temperature 
errors. A reed expands and gets flatter when warmed ; 


a flue pipe or whistle gets sharper when fed with hot 


air, such as the breath. 
MOTORS. 


The testing of alternating current motors might well 
be deferred till there are some to test. 

It seems ‘generally to be assumed that the only diffi- 
culty with alternating current motors is to start them. 
It seems probable, however, that there will be very 
great difficulty in designing a motor which will work 
with reasonable efficiency and varying load. An 
alternating is a widely different thing from a direct 
current motor. Take the case of two similar machines 
driven by belts and coupled in parallel. Imagine first 
that they have no self-induction, so that’the current at 


any instant is equal to the algebraical sum of the instan- 
taneous electromotive forces divided by the sum of the 
armature resistances. Such machines would have no 
tendency to synchronise. If in phase the opposing 
electromotive forces would neutralise each other at 
every instant. If they got gradually out of phase an 
alternating current would be set up and power would 
be spent on the armature resistances. The machines 
would contribute equally to this waste. As the 
machines differed further, the waste would increase 
until when they were half a period wrong they would 
both be short-circuited completely. 

But if the machines have self-induction, as soon as 
one machine is ahead of the other and waste begins, 
the current curve is retarded, and this makes the lead- 
ing machine do the larger share of the work. Theself- 
induction may be large enough to make the leading 
machine do most of the work and supply the trailing 
machine with more power than it wastes. The trailing 
machine is then a motor. Thus a dynamo and motor’ 
with no self-induction would not synchronise in 
parallel ; and it is questionable whether machines can 
be so designed as to electromotive force and current 
curves as to give a reasonable efficiency with a varying 
load. 

A motor can be run on a series circuit, and will then 
be efficient at full load ; at no load the current remain- 
ing the same, of course the loss by armature resistance 
is not reduced. The machine does not run away asa 
direct current motor does, it goes on at the same speed. 
If overloaded, it simply stops. Unfortunately, there is 
little chance of series systems coming into commercial 
use. The efficiency of a series motor can be taken, as 
in the case of adynamo. The motor described in the 
Hopkinson test just mentioned behaves as if it were in 
a series circuit at full load. Such a test must not be 
used to get the efficiency on parallel circuits. A watt- 
meter will take the power given to a motor, and if at 
any instant the motor acts as adynamo, the instrument 
will deduct the power, so that it reads only the power 
absorbed. A motor can be put to run a direct or 
alternating current dynamo of known efficiency. 


TRANSFORMERS. 


The obvious way to test a transformer is to measure 
the power supplied by means of a wattmeter, and the 
power given out, and to divide one by the other. The 
chief difficulty lies in the high electromotive force of 
the primary circuit. This may be dealt with by Mr. 
Kennedy’s method of using another transformer whose 
primary is connected to the high electromotive force 
and the secondary to the pressure coil of the wattmeter. 
The transformer used for this must have a closed iron 
circuit, and the secondary should supply very little 
current. The method is then accurate enough. 

If the same wattmeter is used to measure both the 
secondary and primary powers, or, at least, if the same 
pressure coil is used, the self-induction error cancels 
out. This is important, because a very small error in 
reading makes a large error in the loss of power. A 
good closed circuit transformer, with a rapidly alter- 
nating current, should give about 98 per cent., so that 
an error of one per cent. in reading may halve the 
apparent loss of power. 

A good closed circuit transformer has not cnly a high 
efficiency, but, on resistance, the curves of electro- 
motive force and current in the primary and secondary 
are almost exactly the same in form and phase. It may 
then be safe to multiply the virtual electromotive force 
and current to get the power. But transformers do not 
generally work on resistance, but on incandescent 
lamps, and perhaps on are Jamns. In testing the trans- 
former on either of these thw wattmeter is safest. If 
tested on resistance without a wattmeter, the wire must 
be arranged to have no self-induction, and, of course, 
iron must not be used. On resistance a Cardew volt- 
meter and a current dynamometer might be used, but 
it is safer to adhere to the wattmeter. 

A closed circuit transformer can also be tested with 
comparative accuracy by simply putting an alternating 
electromotive force on one circuit. Thus the secondary 
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circuit can be connected to the secondary of another 
transformer, so that low electromotive forces are dealt 
with. The power absorbed is measured. It will, of 
course, be small. This is the stray power. If the 
output is known, the loss by resistance in the secondary 
is taken ; the loss by resistance in the primary is then 
calculated, allowing enough additional virtual current 
to give the stray power when multiplied by the virtual 
electromotive force. The three losses are added to- 
gether and make the total loss, from which the efficiency 
is determined. 

In measuring open iron circuit transformers the watt- 
meter method is the simplest and best on both circuits. 
These need not be fully discussed, as they are practi- 
cally obsolete. The product of the virtual E.M.F. and 
current must never be taken on the primary circuit. 


INCANDESCENT LAMPS. 

As already mentioned, incandescent lamps do not 
behave like simple resistance, and they do not behave 
like resistance and self-induction ; in fact, they have a 
kind of way of behaving of their own. A thin carbon 
appears to follow the current or power spent, by rapidly 
heating and cooling. The instant of highest tempera- 
ture is after that of maximum power. If the resistance 
remained constant, this rise and fall of temperature 
would not interfere with the curves of the currents and 
electromotive forces. If it alters in resistance, as it 
does if it is not exactly at its points of minimum re- 
sistance, the curves are interfered with. 

In addition to this, carbon is a bad conductor of heat, 
so that a carbon is generally botter in the centre than 
outside. This alters the current distribution to some 
extent. 

The effect. of flickering on a lamp is to make it give 
a higher candle-power with an alternating current when 
taking the same electrical power as with a direct cur- 
rent. This is because the efficiency increases more 
rapidly than the power, so that when very bright the 
candle-power is much greater than the normal, and 
when dull it is not much less. As the breaking is most 
likely determined by the highest temperatures, not by 
the mean temperature, the lamp to last long must be 
run duller, till its maximum brightness is only equal 
to the normal brightness with a direct current. The 
mean light is then less than before, and the power 
taken is decreased, though not so much, so that on an 
alternating current a lamp should really be run to give 
less light than on a direct current, and at a lower effi- 
ciency, though with the same power it would have 
given more light. In practice, a lamp may be tested on 
the photometer to give about its normal light, and then 
run under similar conditions. At first sight it might 
appear that a Cardew voltmeter would flicker, and 
would therefore have the same sort of. variation as a 
lamp. But the flickering tends to make a Cardew in- 
strument read lower, not higher, so on this account it 
is less suitable. The flickering effect is probably very 
small, however, especially with a thick wire and rapid 
alternations. 

ARc LAMPS. 


With direct currents arc lamps are treated as if they 
had a back electromotive force and a resistance. This 
is a convenient way of looking at it for direct current 
work, but it is much more likely that the resistance 
varies, and that there is no appreciable back E.M.F. 
If the cross-section of the conducting heated air varies 
as the current, the resistance varies inversely as the 
current, and there would be an apparent back electro- 
motive force. 1f this or something like it takes place, 
the arc would behave in much the same way on an 
alternating current. The virtual electromotive force 
might be kept nearly constant and the virtual current 
might vary, just as the electromotive force and current 
vary in direct current work. But if the arc has time 
to cool and increase in resistance between each alterna- 
tion, the question becomes much more complicated. 
Most likely it cools too little to make very much differ- 
ence. The writer does not know of any experiments 


on these points. The question might be very easily 
settled, 


THE DEVELOPMENT OF THE MERCURIAL 
AIR PUMP.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A. 
(Concluded from page 634.) 


Cuiass Ila.—SHortTENED Pumps. 


Stearn,+ in 1877, working in conjunction with Swan at the pro- 
blem of perfecting the incandescent lamp, devised a shortened 
Sprengel pump. It is obvious that the column of mercury in the 
Sprengel fall-tube stands, during the later stages of exhaustion, 
at about 76 centimetres’ height, simply because the difference of 
pressure between the space inside the tube and outside it is about 
equal to one atmosphere. By removing a portion of the external 
pressure, the fall-tube may be shortened to any desired extent. 
Accordingly Stearn applied an auxiliary pump, not at the top as 
Sprengel had done, to accelerate the early stages of exhaustion, 
but at the bottom; the collecting chamber, x, being for this pur- 
pose closed, and put into communication with the auxiliary pump. 
Stearn’s pump has undergone various modifications ; in a recent 
formt there are three fall-tubes of only about 10 inches length, 
completely enclosed in a partially exhausted chamber. In this 
pump there are also means provided for carrying up the mereury 
from the collecting vessel back to an upper supply-vessel by 
closing certain taps and opening others which admit the atmos: 
pheric air. By this means an extremely small quantity of mer- 
cury is made to do duty again and again; and the exhaustion is 


Fia. 26.—Nicou’s Pump. 


rapid, because with such short fall-tubes there is less liability of 
the air-bubbles to stick in the fall tubes. The action of the pump 
is made automatic by giving a periodic motion to a three-way 
cock, which puts a lower receiving chamber alternately in connec- 
tion with the atmosphere and with the partial vacnum of the 
auxiliary pump. Stearn has embodied sundry other modifications 


in patent specifications.$ 


* Read before the Society of Arts, Wednesday, November 23rd. 

+ Stearn and Swan. “On anew formof Sprengel’s Air-pump.” 
Rep. British Association, 1877, p. 4%. aa 

t See Gordon’s “ Practical Treatise on Electric Lighting,” 1884, 
p. 65, giving an excellent picture. 

§ Stearn. Specification of patent, 5,000, of 1881. See also 
Dredge’s “Electric Illumination,” II. p. ccclxiv. Stearn’s 
shortened Sprengel pumps have been now for several years 
furnished to the public by Messrs. Mawson & Swan, of Newcastlg- 
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A compact modification of Stearn’s pump has been devised by 
Mr. Swinburne,* who also has tried an inverted Sprengel pump. 

The most recent shortened Sprengel pump is that of Dr. W. W. 
J. Nicol, described before the British Association at Manchester 
in 1887. Its arrangements are depicted in fig. 26. The principle 
of its automatic action is identical with that of Von Babo, an 
auxiliary water dropping air-aspirator (not shown in the figure) 
being employed to draw in air at the aperture, a, regulated by a 
tap. ‘This air draws up the fallen mercury in drops, through the 
return tube, z, on the left, and returns it into the supply chamber, 
8, at the top, whence it passes downward through a rubber tube, 
squeezed between the jaws of a regulating pinch-cock, x, and 
rises through an air-trap,t, intothe pump-head. The distributor 
is simply a horizontal glass tube, sealed into the pump-head, 
and pierced with small holes above the openings of each fall tube. 
(This form of distributor originated independently with Mr. J. T. 
Bottomley and with Mr. Proctor.) The fall-tubes, F, F, F, are 
connected to the pump-head in the following manner. Below the 
pump-head are sealed, on short pieces of glass, tubing of at least 
five millimetres bore. These are provided with small flanges, and 
drawn out conical below, so that they can be pushed very tightly 
through small India-rubber plugs, p, p, p, which are firmly fixed 
in mereury cups. These mercury cups, which are strangulated, 
so as to nip the rubber plugs, are sealed to the fall-tubes. The 
lower ends of the fall-tubes pass into the collecting vessel, x, 
through simple packings, s, s, s, of rubber-tube. The arrows show 
the course of the mercury. The tube, d, leads tothe drying appa- 
ratus, and to the vessel to be exhausted. This pump can, of course, 
be used for exhausting only, not for collecting the gas for analysis. 
The entire height of the apparatus is less than one metre. A very 
small quantity of mercury—only 300 cubic centimetres—is re- 
quired. The entrance of water-vapour at s or a is prevented by 
the use of tubes containing calcium chloride. These pumps are 
a for sale by F. Miiller, successor to Dr. Geissler, 
of Bonn. 


Crass III.—Upwarp anp Downwarp Drivine Pumps. 


The earliest example of a pump which drives the air up one 
barometric column and down another, is the remarkable pump de- 
vised by Professor J. Mile,t of Warsaw, in 1828. This pump is 
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Fia, 27.—M1r’s Pump. 


described by its inventor as a hydrostatic air-pump without cylin- 
ders, taps, lids, or stoppers. The description, as will be seen by 
fig. 27, is literally true. The mercury is raised in the barometric 
tube, B, and pump-head, a, by lifting an external cistern, s, of 
mercury by means of a winch, w. The rising of the mercury first 
cuts off communication with the vessel to be exhausted by enter- 
ing the mouth of the exhaust-tube, which is sealed in through the 


* Swinburne, Electrician, xix., 72, 1887. 

+ Mile. Neue hydrostatische Luftpumpe ohne Kolben, Haehne, 
Kappen, und Stépsel. “Dingler’s Polytechnisches Journal,” 
xxx., 1, 1828. 


pump-head ; and on further rising it expels the enclosed air 
through a narrow tube, Fr, sealed in at the top, which bends over 
to the right and terminates below in a cup of mercury into which 
its open end dips. This exit-tube and cup constitute a barometric 
trap, for when the supply cistern is lowered the air cannot return, 
the mercury rising in the tube, Fr, to a height depending upon the 
degree of internal rarefaction. To prevent the mercury from 
being forced into the vessel that is to be exhausted, the exhaust 
tube is prolonged overhead to a height exceeding that of a baro- 
metric column. ‘The total height of this pump is, therefore, ne- 
cessarily, about nine feet. It may be looked upon as a sort of 
Swedenborg pump, the two valves that open inwardly and out- 
wardly into the pnmp-head being replaced by barometric air-traps. 
With such a pump, properly used, a fairly high degree of exhaus- 
tion onght to be possible. Strange to say, this pump appears to 
have fallen into utter oblivion, and its useful features have been 
several times re-invented.* 

The use of a second barometric column, down which the air is 
expelled from the pump-head, is generally attributed to Professor 
Toepler,+ of Dresden, whose form of pump is shown in fig. 28. 
Save in the use of a flexible rubber-tube, and in the manner of 
bringing the exhaust tube to the lower side of the pump-head, 
this is identical with Mile’s pump. A pump of similar form is 
sometimes attributed to Mendeleeff ; but the writer has been un- 
able to verify the reference. This pump has many of the advan- 
tages and disadvantages of the Geissler form of pump. It requires 
either the tall overhead tube or else an automatic valve. The 
exit tube, r, is more liable to fracture than any part of the 
Geissler pump. But, as there are no taps to get out of order, a 
higher degree of exhaustion can be attained than with any 
three-way tap arrangement opening into the outer air. There 
is no need even for any other gauge than the pump itself; 
for, as Toeplert has shown, the degree of exhaustion can 
be measured: (as in the McLeod gauge) by raising the mer- 
cury in the pump-head to a marked point on the narrow 
tube just above the pump-head, so as to compress the residual air 
into the top of the narrow exit-tube, and then reading off the 
volume and the pressure of the same, and making the required 
calculations. It possesses this obvious advantage, that the last 


Fia. 28.—Torpier’s Pump. 


residua of air in the pump-head are swept down the tube, Fr, by 
the mercury that falls over the bend— Sprengelised” over, one 


* See, for example, H. Sutton, in English Mechanic, xxxi., 1882, 
as well as Toepler and Mendeleeff. 

+ Toepler. Ueber eine einfache Barometer-Luftpumpe ohne 
Hiihne, Ventile, und Schiidlichen Raum. “ Dingler’s Polytech- 
nisches Journal,” clxiii. p. 426, 1862. 

t Toepler. “Sitzungsber. d. Naturwiss. Gesellsch. Isis in 
Dresden,” 1877, p. 135. See also Bessel-Hagen, “ Wied. Ann.” 
¥ii., 434, 1881. 
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might almost say. In fact, if it were not the case that this pump 
antedates both Geissler’s and Sprengel’s, one would be disposed to 
regard it as a combination of the Geissler and Sprengel pumps. 

The Toepler form of pump has received in recent years various 
modifications. E. Wiedemann* altered the overhead tube, u, by 
joining it at its base with two of Giminghawm’s air-tight joints, 
allowing it to be removed to be cleaned. Neesen+ added the 
side-tube shown at nN in figs. 18 and 33, to prevent the top of the 
pump-head being broken off by violent uprushes of mercury in 
the large bulb. Guglielmo ft ingeniously connected the closed top 
of the collecting vessel (into which the exit tube discharged air 
and mercury) with the closed top of the supply vessel, so that as 
the latter was raised, and the mercury ian out of it, the air- 
pressure upon the lower end of the barometric column in F was 
automatically lessened. Improved forms of overhead tube were 
suggested by von Helmholtz§ and by Schuller,|| and a very 
similar device was used by the writer in 1882 to connect a glow 
lamp to the Lane-Fox pump by merely sealing it to the top of a 
long barometric tube, which slipped on over the top of the 
open overhead tube—or of a tube connected with it—and dipped 
into an external ring of mercury in a cup forming a barometric 
air-tight trap. Neesen { designed a double-acting pump on this 
plan, with two pump-heads, and two fall-tubes, the mercury being 
mechanically driven alternately from one pump to the other by a 
piston working in a cylinder. The model has not yet been actually 
constructed. 

Other improvements have been made in detail by Couttolene,** 
who drives the air into a partially exhausted space, by Diako- 
ncff,t¢ by Bessel-Hagen,tt and by Karavodine.§§ The latter 
interposes between the top of the pump-head and theexit tube, r, 
a small chamber closed at the bottom by a valve consisting only 
of mercury standing over a capillary oritice, exactly resembling 
that previously described by Schuller (fig. 20). This has the 
result of causing the last portions of residual air to be expelled 
into a space containing a moderately perfect vacuum. This is a 
decided improvement. For, as was pointed out with respect to 
the Sprengel pump, the air carried down the narrow fall tube is 


Fia. 29.—Sremens’s Pump (FIRST FORM). 


necessarily compressed in order to drive it down against atmo- 
spheric pressure, and bubbles or films remain adherent to the 
glass. 

In some modern modifications this is toa very large extent 
obviated, by the device of so bending the eject-tube or fall-tube, 
that the air expelled from the pump-head need only descend a very 
few centimetres down the tube before it enters a chamber that is 
partially exhausted. In short, if by any device—whether by 
placing it at the top of a fall-tube or by applying a good mechanical 
pump—a moderately good exhaustion can be maintained with a 
chamber such as that marked m, and this chamber is joined to the 
pump-head by a descending fall-tube, the length of this fall-tube 
need not exceed the height of a column of mercury representing 
the difference of pressures between the two chambers. In the 
diagrams that follow, such a’shortened fall-tube is marked Q; 
it may be regarded as a sort of siphon air-trap. Such an arrange- 


* “ Wiedemann. “ Wied. Ann.,’’ x., 208, 1880. 
+ Neesen. See below. 
t Guglielmo. “ Wied. Beibl.,” v., 16, 1881. 
§ Von Helmholtz. See Bessel-Hagen, “ Wied. Ann.,” xii., 429, 
1881. 
|| Schuller. “ Wied. Ann.,” xiii., 533, 1881. 
§ Neesen. “ Wied. Ann.,” xi., 522, 1880. 
** Couttolene. ‘Comptes Rendus,” xci., 920, 1880. 
++ Diakonoff. See Karavodine. 
tt Bessel-Hagen, loc. cit. 
Karavodine, “Journal de Physique,” 8. II., vol. ii., 558, 


ment has been independently devised by several persons. It was 
patented by Siemens and Halske* in Germany in 1884. Fig. 29 
shows the device as originally designed. The pump-head termi- 
nates in a capillary tube, which turns over into a pool of mercury 
in the base of the upper chamber, m, into which the residual air 
is driven with a very slight compression. When a certain amount 
has thus been collected, it is expelled by further raising the mer- 
cury and opening the top tap, T, which is otherwise kept closed. 
A wider tube, z, which should be usually closed by a tap, serves 
to return to the pump shaft the mereury which may have been 
driven overinto m. A later form of this pump, depicted in fig. 30, 
is used in Siemens and Halske’s lamp factory in Berlin. 

A similar device was suggested by Sundell,+ who has further 
improved the arrangements at the bottom of fall-tube, so as to 
allow of other gases being admitted to the pump. Some of 
Neesen’s pumps, and that used in the Weston lamp factory in 
Newark, also have this device; but these belong to the sub-class 
of shortened pumps, and are described below. 

Mr. Swinburne,t who has had extensive experience with pumps 
of several kinds, has described a form in which this principle is 
applied. Swinburne’s first form, though provided, like Toepler’s, 
with a fall-tube, had also an automatic valve above the pump- 
head. Fig. 31, taken from Swinburne’s paper in the Electrician, 
shows this valve situated above a small cavity, c, separated from 
the pump-head by a constriction, the object of which is to 
prevent the glass bottom of the valve being broken by the 
sudden rise of the mercury. The eject chamber, kr, is connected 
through a tap, L, to a horizontal pipe, marked F in this cut. This 
pipe which runs along a whole range of pumps in the pump-room 
of the lamp-factory is mechanically exhausted, and the use of the 
tap, L, is to start the action of the pumps. After this the action 
is kept going by a three-way tap (here marked x) which connects 
the cavity above the mercury in the supply vessel alternately 
with tke atmosphere and a supply of compressed air. In a later 
form, Swinburne’s pump has a siphon mercury-trap between 


Fia. 30.—Sremens’s Pump (Factory Form). 


the pump-head and the automatic valve above it. When the 
exhaustion has been carried far enough, the mercury is lowered 
and raised some 10 or 20 times, just so far as to drive the 
residul air through the mercurial syphon, which then will show a 
small back pressure—perhaps of only one or two centimetres. If 
the volume of the pump-head is many times as great as that of 
the cavity beyond the mercury-trap, and if there be a fairly good 
vacuum beyond the trap, it is obvious that a back pressure of one 
or two centimetres as the result of twenty strokes may mean a 
very high degree of exhaustion. Swinburne remarks that the 
bore of the siphon tube used as a trap must be not larger in the 
descending part than in the part that ascends to the supplemen- 
tary chamber. 


Crass II[a.—SHortTENED Upwarp anp Downwarp DriIvING 
Pumps. 

Swinburne’s pump just described might, if worked inter- 
mittently with an exhausting instead of a compressing pump, be 
transferred to the category of shortened pumps. 

Probably the more perfect of pumps in this class is that of Prof. 
as constructed in 1887, is shown in fig. 33. The lower portion is 


* Siemens and Halske. D. R. Patent, 28,579, Jan., 1884. For 
the accompanying sketches of the pumps the writer is indebted to 
Herr von Hefner Alteneck. 

+ Sundell. “ Wied. Beibl.,” ix., 193. 1885. 

t Swinburne. The Electrician, xix., pp. 51, 71, 117, and 158, 
1887; a series of papers giving a summary of valaable experience 
in exhausting glow lamps. 
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F. Neesen,* of Berlin. This indefatigable worker has introduced, 
from time to time, several improvements. As mentioned above, 
he introduced the side-tube, N, in 1878, and designed a double- 
acting Toepler pump in 1880. Independently of Mitscherlich, he 
introduced the automatic valve above the pump-head. In 1882 
he was already employing the recurved siphon trap, @, between 
the pump-head and the second chamber, m. His complete pump, 


+ Fia. 31.—Swinsurne’s Pump 


Fia. 32.—Swinpurne’s Pump (LATER FORM.) 


constructed on Robinson’s plan, air-tight connections being formed 
at the three necks of the bottle, Lt, by the use of coned steel 
collars, that are cemented to the three tubes, and fit to coned 


* This figure is kindly lent by the editor of the Electrician. 

+ Neesen. “ Wied. Ann,” iii. 608, 1878; ib., xi., 522, 1880; ib., 
xiii., 384, 1881; *‘ Zeitschr. fiir Instrumentenkunde,” ii., 287, 
1882; ib., iii. 245, 1883; also, “ Wied. Beibl.,” vii., 651, 1883. 
a 33 and 34 are from sketches kindly furnished by Prof. 

eesen. 


adapters, cemented to the three necks. Steel screw caps clamp 
down the conical collars into their respective seats. The tube, 
y, is put into alternate communication with the atmosphere, and 
with a good mechanical air-pump, so,as to raise and lower the 
mercury alternately in the pump-head, a. There is an automatic 
valve, u, in the exhaust-tube, which leads up to the drying flask 
and to the lamp or other vessel that is to be exhausted. ‘This 


Fia. Pump. Fia. 34.—Form or 1887. 


valve, which is shown enlarged in fig. 34, is made somewhat on 
the plan of Schuller, described above, with a small glass disc 
about two centimetres in diameter, cut from thin plate-glass, 
which, asthe mercury rises under it, is pressed up against a flat 
flange, fashioned on the lower end of the upper tube. It works in 
a manner that leaves nothing to be desired. This pump is further 
provided with a chamber, m, and a siphon-trap, @, down which 
the residual air from the pump-head is expelled into a moderately 
perfect vacuum. 

Another very interesting and extraordinary pump belonging to 
this class is that of P. Clerc, depicted in fig. 35. The apparatus 


Fia. 35.—Cierc’s Pump. 


shown is connected by a flexible rubber tube to a mechanical 
pump capable of giving a moderately perfect vacuum. The 
apparatus consists of a dise of wood, round the periphery of which 
is fixed a glass tube, closed in itself, but provided witha U-shaped 
bend to serve as anair-trap. At one side of this trap rises a short 
branch tube to which the lamp that is to be exhausted is sealed ; 
at the other a similar branch tube leads to a bulb connected 
through a tap to the auxiliary pump. Enough mercury is placed 
in the tube to occupy about a quarter of the circumference and fill 
the trap. The whole apparatus is mounted obliquely upon another 
dise of wood, in such a way that it can be rolled round on its 
periphery by means of a projecting central handle. A prelimi- 
nary exhaustion having been attained, the tap is closed and the 
apparatus is rolled around. The mercury in the tube sweeps the 
air before it into the bulb, and, passing into the trap again, 
emerges to push afresh quantity from the lamp in front of it, 


* Clerc. Dingler’s Polytechnisches Journal,” cclxii., Part II., 
1886 ; also “ Zeitschrift fiir Instrumentenkunde,” vi., 403, 1886 ; 
and D. R. P. 36,447, of 1885. 
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leaving behind every time in the trap a sufficient quantity of mer- 
cury to balance the difference of pressure between the bulb and 
the lamp. The quantity of mercury required for this apparatus 
cannot exceed a few cubic centimetres at the most. 

Fig. 36* represents the pump used in the lamp factory of Mr. 
Weston, at Newark, New Jersey. The second chamber, m, con- 
nected with the pump-head by the syphon-tube, Q, will at once be 
recognised, as also the automatic valve, u, in the exhaust tube. 
The mercury in the supply-vessel, s, is raised and lowered by 
alternately connecting the upper part of the vessel through the 
three-way tap, y, with a mechanical exhaust pump, and with the 
atmosphere. ‘The top tap is only used when the chamber, m, has 
to be put into communication with the mechanical pump; the 


Fig 36.—Weston’s Pump. 


other taps are safety taps, not used during the working of the 
pump. The tap between the lamps and the valve, u, is worse than 
useless. 


Ciass Pumps. 


It has been suggested by Edison ¢ and by Bihm { to combine a 
Geissler pump with a Sprengel pump in the endeavour to obtaina 
more perfect result. ‘This method of combination, which consists 
merely in sealing the exhaust tubes of each pump together and to 
the lamp, cannot be commended. If the Geissler exhausts more 
perfectly than the Sprengel, or vice versa, then the other pump is 
useless. A much more hopeful combination has been suggested 
by Mr. J. T. Bottomley,§ who proposes to utilise a Geissler 
arrangement to exhaust the chamber into which the foot of the 
fall-tube of the Sprengel is led, thus putting the two pumps into 
series, 


Cuiass V.—Insecror Pumps. 


There are a few pumps depending for their action upon the 
principle of the injector, the degree to which they exhaust de- 
pending upon the velocity of efflux of mercury from an orifice, as 
in the original injector of Hauksbee. The earliest of these were 
designed by Cavarra || and Plateau. Another form, exhibited in 
1876 at South Kensington, was invented by Prof. von Feilitzsch,** 
in which two cylinders, fitted with pistons, worked by cranks, 
drove a mercury blast through suitable jets and drew in air, so 
creating avacuum. It exhausted down toa pressure of 1 milli- 
metre, or about 1,300 millionths of an atmosphere. 


* For this sketch the writer is indebted to Prof. G. Forbes. 

+ Edison. “ Scribner’s Monthly Magazine,” Feb. 1880, p. 538 ; 
“English Mechanic,” xxxii. 117, 1880; see also Urbanitzky, 
“ Das Elektrische Licht,” 1883, p. 56. 

~ Bohn. See Merling’s “ Elektrische Beleuchtung,” p. 394, or 
Urbanitzky, op. cit. p. 63. 

— “ Rep. Brit. Assoc.,” 1886, Birmingham Meeting, 
p. 519. 

|| Cavarra. ‘Comptes Rendus.” 1843, 

{ Plateau. Hervorbringung eines Vacuums mittelst der Cen- 
trifugalkraft des Quecksilb s. “ Pogg. Ann.” 151. 1843. 

** Von Feilitzsch. Theorie und Construction einer hydro- 
dynamischen Luftpumpe. Greifswald, 1876. See also “ Mitth. 
des naturwiss. Ver. v. Neupommern und Riigen,” ix., 1877; 
and Catalogue of Loan Collection of Scientific Apparatus (1876), 
p. 134. 


Several other injection pumps of the centrifugal species were 
described by de Romilly * in 1881, one of them being designated 
as a pnéole. Nothing is known to the writer as to its perform- 
ance. 


Crass MercuriaL Pumps. 


Only one pump is known to the writer as coming defi- 
nitely within this category; and this is a pump designed 
and constructed by Mr. J. Wimshurst, and of which no 
account has hitherto been published. It consists of an end- 
less chain of little steel buckets, which pass up one baro- 
metric column and down another, within steel tubes contain- 
ing mercury. Below, they enter a mercury bath, where they pass 
under two square pullies, rising over a higher driving pulley be- 
tween the two. The buckets as they descend, mouth downwards, 
carry down air from above the top of the barometric column, and 
discharge themselves as they come up in the mercury bath. 
Owing to the fact that it has hitherto been found necessary to 
employ oil as a lubricant, the power of this highly ingenious 
apparatus to produce a vacuum is limited. 

There are a few pumps concerning which the writer has not 
been able to obtain information, including those of Diakonoff, 

eveux, Pfluger, and Southby, which are known to him by name 
only. 

REsuLTs. 


The results that have so far been obtained by various pumps 
may be briefly tabulated as follows: the vacua produced being 
specifled both in millimetres and in millionths of one atmosphere. 

If Rood’s method of measurement be correct, the results at- 
tained by him are very remarkable. 


Pressure in 


Authority. Nature of Pump. Mu iimectres 
of Mercury. atmospheie. 
| | 

Crookes ...... Improved Sprengel (maxi- 
Gimingham ...| Single-fall Sprengel, 1:1 
millim. diam. ............... 0-000 51 
-..| Five-fall Sprengel ............. 0°000 006 
| Plain Sprengel ............... 0000 152 
... Rood’s Sprengel, heated ... 0-000 002 six 
Bessel-Hagen | Old Geissler, after 25 strokes 0°110 145 
pe New Geissler (2 taps), after ‘ 
ditto (average) ............ 5 | Il 
“i New Geissler (2 taps) (maxi- | | 
| mum result) ............... | 0-008 2 10} 
= Old Toepler, after 5 strokes | 0°007 5 10 
i‘ si after 5 more... | 0°006 4 8 
te Modified Toepler (average) | 0:000 012 a's 
» (maximum | 
CoNCLUSION. 


On comparing the experience of various workers, it seems as if 
the best class of pump for the production of such vacua as are re- 
quired for lamps is the third class, as modified so as to drive the air 
up the pump head and down a simple short barometric trap into 
an already partially exhausted chamber. No one appears to have 
yet tried a shortened Sprengel with a crook in the fall-tube. 'T'he 
writer offers it as a suggestion. Further, if the experiments of 
Rood are worth anything, they indicate that an immense advan- 
tage is gained by eager pumps heated up above the boiling 
point of water. The “adsorption” of gases and vapours against 
the surfaces of glass and mercury in the working parts of the 
pump is certainly much less hot than cold. Why should not all 
pumps be so constructed as to enable this method to be adopted ? 
Since much seems to depend on the purity of the mercury, why 
should not the mercury be distilled direct into the pump? When- 
ever cements are used, why should not some plastic inorganic 
substance, such as chloride of lead or tungstate of lead be 
employed, instead of resin, pitch, or other organic body, 
which will give off vapours. Lastly, if the device of ex- 
hausting into an already fairly well exhausted chamber so 
greatly improves the degree of rarefaction attainable, why should 
we not carry this process one or two stages further, and relay a 
series of pumps one working into the other? Such a process 
would resemble those processes of successive operations which 
have been called “ Pattinsonisation ;”’ and it is possible that it 
might yield results surpassing anything yet attained. 

In surveying the literature of the mercurial air-pump one can- 
not but be struck with the immense number of workers who have 
contributed to the invention and the number of details that have 
been independently reinvented by different individuals. The 
literature of the mercurial pump affords, indeed, a striking proof 
of the fact that inventions grow rather than are made. The in- 
vention is essentially the product of the age in which it appears, 
a necessary consequence of the inventions and discoveries that 
have preceded it. The scientific method of investigating his- 


* F.de Romilly. “Journal de Physique,” Ser. 1, vol. x., 303 
1881; Ser. 2, vol. iv., 366, 1885. ; 
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torical events has shown us how false, how childish, is the “ great 
man ” theory of history, which was taught—and alas! is taught 
still—to us at school. But if the great man theory of history is 
fallacious, so is also the great man theory of inventions. There 
were steam engines before Watt, locomotives before Stephenson, 
telegraphs before Wheatstone, telephones before Bell, gas engines 
before Otto. It may be that occasionally an inventor strikes upon 
a valuable or useful improvement ; it is exceedingly rare for an 
absolutely original invention to be sufficiently perfect to be of 
immediate use. Of the essential insufficiency of the great man 
theory of inventions, the literature of the mercurial air-pump 
affords a most striking proof. 

' The investigation of this literature, which has long occupied 
the writer, has been a fascinating pursuit, partly because of its 
unexpected richness, partly on account of the fascination of the 
subject. Everyone who has worked with mercurial air pumps 
must acknowledge to a kind of fascination in watching the ebb 
and flow of the liquid metal, and in speculating on the nature of 
the actions that go on in the vacuous spaces. It was, perhaps, 
with some such sense that Hauksbee, after describing one of his 
physico-mechanical experiments, wrote these words :—* Such a 
dense and polite Body is Mercury; such a subtle Mover is Air; 
and such an apt Repository is an Exhausted Receiver.” 


Discussion. 


The CuarrMaNn said he had listened with great pleasure to this 
most interesting paper ; before he came into the room he thought 
that he knew something about the mercurial air-pump, but his 
only feeling now was how much there was still to be known. His 
name had been mentioned in connection with high vacua, but he 
must say that his idea of a vacuum varied very much as the work 
went on. In his early days, when they worked by mechanical 
means alone, an exhaustion of a millimetre was looked upon as 
very good indeed, and a little beyond that would have been 
thought almost a perfect vacuum. Then Sprengel’s pump was 
introduced, and with this we easily got the barometer gauge and 
the barometer itself level, and that was then called a perfect 
vacuum. ‘Then the apparatus was used for the various physical 
experiments which enabled them to detect the pressure of residual 
air, and the vacuum was in this way seen to be very imperfect. 
Then chemical means were employed, such as filling the tube with 
carbonic acid and absorbing by potash. Then those taps which 
figured in nearly all the pumps had to be done away with, for no 
good could be obtained if there was a tap or a lubricant. When 
all this was effected, as in the best form of Sprengel, the vacuum 
suddenly improved, until it would not conduct electricity. Finally, 
by McLecd’s gauge, with the modification of Gimingham, we 
could actually measure the vacuum, and then we found we had 
what was scarcely worth calling a vacuum at all. The best he 
had ever succeeded in getting was the one-hundredth of a millionth 
of an atmosphere, which was equivalent to one-tenth of an inch at 
the top of a barometer tube 200 miles in height. That sounded 
like a very good vacuum, but when a small tube containing a 
centimetre of air was exhausted to that extent, there would still 
be left in it 10 billion molecules. The nearer they got to perfec- 
tion, the farther off it seemed, and the more hopeless it appeared 
to think of getting a perfect vacuum by any available means. 

Mr. J. Swrnsurne, referring to the relative advantages of the 
long and short Sprengel pump, said he had tried a good many of 
each, and he must say he preferred the long one. The short ore 
looked better on the table, but the advantage was more apparent 
than real. If any air got taken down a certain part of the shaft, 
say 6 inches, it was safe enough, and never got back again if the 
pump worked properly. ‘The chief disadvantage to the short shaft 
arrangement, was the difficulty of preserving a mechanical 
vacuum. Those he had todo with in commercial work he had 
found very troublesome, and he would never use one in lamp 
manufacturing if he could help it. He preferred to use a long 
shaft with air pressure to lift the mercury. He should like to 
know the Chairman’s opinion as to the measuring of these vacua, 
because the figures given seemed to him purely fancy figures, and 
reminded him of the candle-power of arc lamps. In the first 
place, the McLeod gauge must have some mercurial vapour in it ; 
‘he did not know whether the tension of that had been accurately 
determined, but, according to Regnault, it was about 50 millionths, 
and if that was so, it was absurd to talk of getting a vacuum any- 
thing below that. The next point which was put was the way in 
which air, gas, or vapour seemed to flatten out against the glass. 
You might have what seemed to be a good vacuum ; when mer- 
cury was let into it slowly, it would show a bubble, but if admitted 
quickly would go right up with a smack, and there would be 
nothing visible at all. In opening bulbs or lamps under mercury, 
considerable care must be taken, and then many would fill com- 
pletely with mercury, which would mean a perfect vacuum. Of 
course, if the McLeod gauge was worked like that, it showed there 
was something deceptive. Again, taking several lamps off the 
same pump, and testing them, it would be found that different 
results were obtained both with coils and opening them under 
mercury. A good Geissler pump was its own gauge. Referring 
to the drawings of his own pump, which had been described by 
Prof. Thompson, in which there was a bend, Q, and a little 
chamber, m, with a valve at the top, he said he had never used it 
commercially, for it was a far better pump than was needed 
for that purpose. The object of the bend and the chamber was to 
meet the point which had been urged; all the pumps shown 
exhausted into a moderately good vacuum, but that little pump 
exhausted into a vacuum which was as perfect as any of the other 


escape of air. 


pumps could produce. The vacuum in m was as perfect as it was 
in A in the other pumps. By exhausting into the little chamber, 
M, and taking, say, 20 strokes, you could get a vacuum to as many 
millionths as you felt inclined, but about the accuracy of all such 
measurements he was sceptical. In the first place, if it could be 
depended on, the vacuum would increase in geometrical progres- 
sion, but if you worked to any point you liked, and then left it for 
two hours and came back, you found quite a different state of 
things. Mercury vapour gave very different effects when tested 
with a coil and in other ways. In such a pump as that, it seemed 
impervious to a spark until it was put in connection with a lamp, 
and then immediately there was a green phosphorescence under 
ordinary circumstances. That seemed to show that mercury 
vapour was a non-conductor, unless some air was mixed with it. 
He believed that had been discovered at the beginning of the 
century. He had always followed the practice of distilling the 
mercury, because when it was once put into one of these pumps it 
lasted until the pump was broken. Silicate of soda was a good 
cement, and got perfectly hard. He did not know whether he had 
mentioned, in the paper he sent to the Electrician, that he 
had tried the same system of elevation as Nicol, except that the 
three shafts were all joined together in one piece, instead of being 
joined with India-rubber. But there was a great difficulty in 
regulating the flow of air, and if by any means it went wrong, the 
mercury got into the phosphoric acid tubes, and into the lamps. 
As to the relative merits of the Sprengel and the Geissler, the 
general idea was that the Geissler did to rough out with, and the 
Sprengel to finish the exhaustion. He should prefer to use a 
Sprengel for roughing out, if it would do it, but he always finished 
with a Geissler. He used the form shown on the diagram, with 
the siphon bend and second chamber, and in making comparative 
tests he had always found that the Sprengel stopped working long 
before the Geissler. 

Prof. W. Ramsay said Prof. Thompson deserved the greatest 
credit for having brought together sound valuable information. 
With regard to the McLeod gauge, he thought it possible that 
some of the air really flattened itself against the glass, or, perhaps 
more correctly, adhered to it, and formed a sort of condensed 
gaseous film, so that the ultimate amount measured was not the 
actual amount in the bulb, but only a small fraction of it. It was 
quite certain that if the temperature were not kept quite even, a 
correct measurement could not be made. As a practical point in 
connection with the cleaning of Sprengel pumps, he would recom- 
mend the use of glacial acetic acid, which bad such a high 
vapour pressure that it removed itself. Even with the cleanest 
mercury one got films of oxide formed, and in the Sprengel pump, 
where the little drops fell, there was always a film of oxide 
formed. This was readily dissolved with glacial acetic acid, and 
another advantage connected with its use was that you need not 
pour it in, you only need attach a vessel containing it to the appa- 
ratus, and the vapour would pass over in sufficient quantity to 
clean the pump. 

Mr. R. P. SELON said there was one point worth notice, which 
Mr. Swinburne had already touched upon. When you tested the 
vacuum of a glow lamp by opening a globe under mercury, you 
sometimes got a very different result from that which you obtained 
by testing with a Ruhmkorff coil. That was probably due to the 
fact that the residual air in the globe, broken under mercury, 
became condensed, and flattened out against the sides of the 
globe, and thus escaped detection. 

Mr. C. V. Boys said he had not done much with mercurial air 
pumps, but he remembered when Prof. Rood’s form was described 
making one, and testing it with a McLeod gauge. The special 
points about it were the heating, the crook, and another point 
which had not been referred to. As to the crook, there was no 
doubt that a small quantity of air always stuck round the upper 
end of the column, that was swung over and caught on the lower 
side of the crook, and he was satisfied that was a good thing. ‘The 
effect of heating was most remarkable ; he kept the apparatus so 
hot that he could not touch it, and the first visible effect was that 
the reflection of the mercury in the tube was much brighter, as if 
it were more intimately in contact with the glass; in fact, the 
film of air which undoubtedly sometimes existed was to a great 
extent squeezed out. The other point was this: that the mer- 
cury, according to Prof. Rood’s instructions, was not put into the 
top of the pump, asin all others of the Sprengel type, but was 
allowed to fall in a small stream through a bulb. When it began 
to work, the bulb was entirely filled with mercury, and the 
equator of the bulb was beneath the level of the fall-pipe. As 
soon as the vacuum began to get pretty good in the fall-tube, the 
mercury in the tube fell, and there was above it a very good and 
very hot vacuum. Then the mercury, in an exceedingly fine 
stream, was delivered through that vacuum hot, and gave up 
there any entangled air and moisture, and fell into the space 
below in as good a condition as mercury could be. He tried one 
of these pumps with a McLeod gauge. In a hot pump, when 
there was no crook, the hammering noise was enormously greater. 
Of course, this hammering, owing to the vibration which ensued, 
allowed a minute quantity of the air which was carried 
down to escape back again. The introduction of the crook 
stopped the hammering, and, of course, prevented the 
There was no reason why people should 
not always use distilled mercury. Clark’s apparatus was 
very simple, and you could, at a push, distil as much as 14 
lbs. per day with it, which would probably be sufficient for all 
commercial purposes. He was sorry Prof. Thompson had not said 
more about the centrifugal form of pump. About 10 years ago he 
had an idea that it would work very well, and set about making 
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one, 6 inches high and 6 inches in diameter. What corresponded 
to the fall-tube in a Sprengel pump were radial arms with the 
ends curved in, and he was in hopes it would work well, but the 
result was it did not work at all; he did not get more than about 
a foot of vacuum altogether. He believed the reason was the 
shape of the radial tubes, and that if, instead of being straight 
they had been curved like a turbine, the pump would have worked. 
However, he did not care to undertake making such a thing in 
glass, and let the matter drop. He had heard considerable doubts 
expressed whether the figures of the McLeod gauge represented 
what was supposed. As to the flattening of a minute trace of 
residual gas between the mercury and the glass, although that 
will happen when the mercury was let into a bulb, he fancied 
that under the circumstances in which it was used in the gauge, 
the mercury slowly rising, with a large expanse above it, would 
allow the residual gases to rise until they were caught in the 
small tube, and then there would be such a small surface of mer- 
cury that there would not be much room for error on this account. 

Mr. W. M. Morpey said he felt much indebted to Prof. Thomp- 
son for pointing out so clearly where to go for information on this 
matter. With regard to paraffin wax as a cement, he might say 
that about nine years ago he made a barometer of rather thick 
glass, and happened to break the end in sealing it. He simply 
dipped it in paraffin wax and filled it up in the usual way, and it 
had worked quite well ever since. He quite agreed with Prof. 
Thompson’s theory as to invention. He believed an inventor was 
one who, in 99 cases out of the 100 gave audible voice to whispers 
that were in the air. 

Mr. Boys said he had found amixture of ‘pitch and gutta-percha 
make an excellent cement; but of course no organic compound 
would compare with sealed glass. 

Prof. THompson, in reply, said Prof. Rood gave a receipt for 
cement, consisting of 96 parts of Burgundy pitch and four of 
gutta-percha. There was a very convenient form of mercury 
distiller now available, much simpler than Clarke’s, and one 
which any amateur could easily make with two pieces of baro- 


meter tube ; it was described by Nebel, and he would put a rough - 


sketch of it on the board. Sulphuric acid would remove itself as 
well as glacial acetic acid, though not perhaps so quickly. He 
had hoped that Prof. Ramsay could have given from his own 
researches some more precise figures than Régnault as to the 
vapour pressure of mercury. Régnault gave it at about 20 
millionths of an atmosphere at the freezing point. 

Prof. Ramsey said that should be divided by about 200. 

Prof. THompson said Bessel-Hagen gave it as 26 millionths at 
20° C., and H. Hertz at about 17 millionths. In the figures 
Bessel-Hagen gave, he distinctly stated that he subtracted from 
te observed result in the gauge (which was simply the top of a 
Toepler pump) 26 millionths as the supposed pressure of mercury 
vapour, and assumed that the remainder represented the pressure 
of the residual air. That answered the point which Mr. Swin- 
burne‘had raised. Bessel-Hagen made exactly the same remark 
a3 Mr. Swinburne, as to the Geissler pump going on extracting 
tie air longer than the Sprengel. There was no doubt that air 
pressing upon mercury or glass did adhere to the surface; that 
w.s one reason why, exhausting from a chamber in which there 
already had been made a moderately good vacuum, you got a 
much better result. The mercury was then returned into the 
pump without having had any great air-pressure put upon it. 
For that reason he differed from Mr. Swinburne as to the use of 
air-pressure to lift the mercury. No doubt he was correct in 
saying it was difficult to get workmen to make a satisfactory 
mechanical apparatus ; plumbers did not know very well how to 
make tubes air tight, and to make them vacuum tight was still 
more difficult, but he did not see why a mechanical difference of 
this kind should be allowed to stand in the way if the pump would 
work better when the mercury was never exposed in any part of 
its journey to the ordinary pressure of the atmosphere, but ouly 
worked from a moderately good vacuum to a more perfect one. 
For this reason he had emphasised the peculiarities of the later 
forms of pump, which exhausted only between one stage of 
vacuum and another. 

The CHarrman, in proposing a vote of thanks to Prof. 
Thompson, said McLeod’s gauge was no doubt imperfect, but it 
had been found that by taking certain precautions the indications 
could be relied on, within a certain margin, very well indeed. 
For instance, the mercury must be squirted into the pump through 
as good a vacuum as the pump had up to that point reached, and 
the surrounding vacuum would take all the air from the surface 
of the mercury, so that it entered the pump freed from air films. 
The pump and everything connected with it must be heated to as 
high a point as was safe for some time before trying to get a 
measure of these high vacua, It was true the measurement was 
only that of the residual air, not of mercury vapour, but that was 
easily managed. The mercury vapour diffused very slowly through 
long spiral tubes, and it could easily be kept out by a little device 
which he published some time ago. By putting between the bulb 
to be exhausted and the pump a long tube containing in the middle 
of it a little iodine, and on each side of it powdered sulphur, the 
mercury would not pass the iodine because it was converted into 
a solid iodide of mercury. The iodine would not pass the sulphur 
because it was converted into iodide of sulphur. But the sulphur 
would, perhaps, get into the pump, and so they put powdered 
silver outside the sulphur to keep the sulphur out. In that way 
you might keep the whole mercury vapour out, and the gauge 
would only show the residual air which was*in it. It struck him 
some time ago what a blessing it would be to physicists if gallium 
were cheaper; it was a metal which was liquid at 86° Fahr., and 


would remain liquid at temperatures much below that; it gave 
off no vapour, and did not oxidise in the air, so that it was an 
almost perfect metal for a pump of this kind. There was an alloy 
of gallium and aluminium, which was much lighter, but unfortu- 
nately it decomposed in water. There was one point in connection 
with this paper which specially commended itself to the Society, 
and that was that without these mercurial pumps we should have 
had no incandescent electric lighting. Another point was that it 
had given a new employment to women. Formerly glass-blowing 
was entirely confined to men, and when he wanted pumps made 
commercially at first he had to pay £10 or £15 a-piece for them. 
In connection with some others he started a factory in which the 
whole glass-blowing was done by girls. It was easy work, just 
suited for their delicate fingers, and they became as skilful as 
any of the men. The wages were good, the hours short, and a 
great deal of work could be done at home. A Sprengel pump, for 
which he used to give £10 or £15, the girls thought they were 
handsomely paid for making at 10s. He believed most lamp 
manufacturers now employed girls to do the glass blowing, for 
the pumps were always breaking, and had to be repaired on the 
spot 


The vote of thanks was carried unanimously, and the meeting 
adjourned. 


REVIEWS. 


Progress in Electrotechnics. Quarterly reports on re- 
cent results in the whole region of applied electricity, 
including electric reporting and signalling.* By Dr. 
KARL STRECKER, with the co-operation of Dr. M. 
KILIANI and Dr. E. PIRIANI. First volume, 1887. 
First and second parts. Berlin: Julius Springer. 


This new publication proves two things—the vast 
extent and importance of the modern development of 
applied electricity, and secondly, the diligence and 
thoroughness of the author and his coadjutors, The 
work is divided into five main sections: Electro- 
mechanics, electro-chemistry, electric reporting and 
signalling, measurements and scientific researches, and 
lastly, terrestrial currents and atmospheric electricity. 
Each of these sections is then subdivided into a num- 
ber of chapters. Thus the section on electro-mechanics 
includes : 1. Dynamos, electromotors and regulators ; 
2. Distribution and conduction ; 3. Electric lighting ; 
4, Electric transfer of power; and 5, Promiscuous 
applications. 

No fewer than 73 journals and transactions are regu- 
larly searched by the editors in order to obtain every 
new discovery or invention which has been made pub- 
lic. At the head of each chapter we find a very full 
table of contents, and short marginal notes summarise 
each paragraph, thus rendering it exceedingly easy to 
seek up any particular subject required. If any reader 
wishes for a fuller account of any subject than he can 
obtain in this book, he will find in the table of contents 
to each chapter a reference to the original documents. 
We may thus say that this work furnishes a complete 
index of all that has been published on practical elec- 
tricity during the last quarter. It would be almost an 
insult to the understanding of our readers were we to 
enlarge on the manifest value of such a publication. 


Management of Accumulators and Private Electric 
Light Installations, A Practical Handbook. By 
Sir DAVID SALOMONS, Bart., M.A. Third edition, 
revised and enlarged. London: Whittaker & Co., 
Paternoster Square, E.C. 


To say that this book is the best of its kind would 
be a poor compliment, as it is practically the only work 
on accumulators that has been written. The writer 
has produced a book which is exceedingly valuable, 
and which is compiled with much attention to detail, a 
point which is of very great importance to those who 
have to deal with a subject which is by no means an 
easy one to tackle successfully. A large number of 
devices appear to have been tried in order to render the 


* Fortschritte der Electrotechnik. Viertel jiikrliche Berichte 
iiber die neueren Erscheinungen auf dem Gesamutgebiete der 
angewandten elektricits lehre mit cinuschluss des elektrischen 
Nachrichten—und signal~wesens. 
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installation at Broomhill (the author’s residence) as 
automatic in its working as possible, and eventually an 
entire success appears tg have been achieved. Accord- 
ing to the author, the installation, which replaced a 
private gas works, resulted in a decided economy. The 
author regards primary batteries as of no value for 
electric lighting purposes, though he to some extent 
makes an exception in favour of the Upward battery ; 
at the same time he considers the production of a good 
primary battery within the bounds of possibility. 

Although we can speak in very high terms of the 
value of Sir David Salomon’s work, we regret that 
greater care should not have been taken in the compila- 
tion. Asa matter of fact the book is written in the 
most slip-shod style, the Queen’s English being most 
terribly mutilated; moreover, the explanations given 
are in many cases most difficult to decipher correctly, 
proper names are wrongly spelt, and altogether the 
editing is careless in the extreme. 


Theory and Practice of Electro-Deposition, By. Dr. 
G. GORE, F.R.S. New edition. London: Charles 
and Co., Salisbury Court, Fleet Street. 


This book was originally written in 1856, and has 
now been altered and added to (not by the author, but 
by a “competent authority ”) with the object of bring- 
ing it up to date. The additions made, however, do 
not add much to the value of the book. The portion 
relating to dynamo-electric machines, for instance, 
practically consists of nothing but a few illustrations of 
the outside appearance of the same with very brief 
descriptions. The general alterations appear to be 
rather meagre, and the book still bears the impress of 
antiquity. 


Calendar for Electrotechnicists.* By F. UPPENBORN. 
Editor of the Centralblatt fiir Elektrotechnik, and 

* director of the electric experimental station at 
Munich. Munich and Leipsic : Oldenbourg. 


This pocket-book, which now enters upon its fifth 
year, contains in addition to the usual features of an 
almanac a variety of mathematical tables, an account of 
the weights and measures in different countries, and 
the respective conversions of the metrical and the 
English systems. Next follow physical tables, 
mechanical, acoustic, optical, thermic, magnetic, and 
electric. The bulk of the book is devoted to electro- 
technical information in a concise form, clearly ex- 
pressed and well arranged. Then follows matter 
having exclusive reference to German conditions, such 
as post office and telegraph arrangements, fees for tech- 
nical and engineering work, &c. 

An appendix to the almanac, in a separate cover, 
contains a number of tables, mathematical, mechanical, 
and electro-technical ; the German laws as to steam 
boilers, the insurance of workmen in case of sickness 
and accidents, and the patent system. 


LEGAL. 


Pearson v, Maxim-Weston Electric Company,—In 
this case, referred to in the Review for October 28th last, 
Sheriff Erskine Murray has issued an interlocutor. The action 
was heard in the Glasgow Sheriff Court and was for damages for 
wrongful dismissal and loss of salary. The sheriff found that the 
Court had no jurisdiction and dismissed the action, with costs 
against the pursuer, the defenders’ costs being, however, reduced 
to one-third, * 


Detroit City Lighting—The Brush Company has 
been awarded the contract for lighting this city for 
three years at the cost of $117,940 per annum. 


* Kalender fiir Elektrotechneker. 


NOTES. 


Electric Light Litigution in America.—The Brush 
Company of Cleveland seeks to enjoin the proprietors 
of a large clothing firm in Indianapolis from using 
its present system of lighting and for damages for 
past use. The particular method of lighting which 
has been employed for four years or more is that of the 
Fort Wayne Jenney Company, and it is alleged that 
the apparatus infringes the Brush patents. The suit 
is looked upon as being of considerable importance. 


Central Station in Philadelphia,—The Edison Elec- 
tric Light Company is about to construct a station in 
Philadelphia in which 18 engines of a combined 3,600 
horse-power, and 36 dynamos will be placed. 


An Unlooked-for Danger. At Wichita, Kan., a 
scoundrel entered the works of the Thomson-Houston 
Company and ruined a dynamo as well as seriously 
injuring two others. 


Electric Lighting in Austria,—The central station 
in Salzburg has only }een started a few weeks, but the 
demand for light is rapidly increasing, and the supply 
of current is already five times as large as it was at 
starting. Neuhaus, a town in Bohemia, has also re- 
ceived an installation of arc lamps, overhead con- 
ductors being employed. Next year there will be a 
Trades Exhibition in the Rotunda, says Industries’ 
correspondent at Vienna, and as it is intended to keep 
the Exhibition open in the evening, a liberal use of 
electric lighting will be made. The interior of the 
buildings will be lit by various local firms, whilst the 
grounds and approaches from the Prater will be lit by 
the Berlin Allgemeine Electricitiits Gesellschaft. The 
Vienna firms have approached the Minister of Com- 
merce with a request to take over the installation which 
they are going to put up, as a permanent feature of the 
building. This proposal he has promised to consider, 
provided the cost of the installations be moderate. 


Electric Lighting in Berlin.—The electric light 
installation in what is known as the German Theatre, 
says Industries, has now been completed down to the 
smallest rooms. The lamps employed were made by 
the new company manufacturing the Seel glow lamp. 
The following is a list of the lamps installed :— 

Five flies, each three rows of 40 lamps, in three 
colours—red, green, and white 


Two front wings, each 12 lights 
Flies over the back of the stage = = a 
Cloak and store rooms ... 
Vestibule, bar, and box office 

Total ... . 1,485 


On each side of the stage there are five plugs for the 
attachment of incandescent light cables, and two for 
arc lights. The latter have separate resistances, whilst 
the glow lights are regulated by a stage rheostat in 
groups. The Seel lamps, so far, have stood very well ; 
they can be worked at a high temperature without the 
risk of breaking, and do not appear to blacken the 
glass bulbs so much as other forms of incandescent 
lamps. The manager of the theatre considers the 
working expenses with the electric light smaller than 
with gas lights; but in his calculation no allowance 
has been made for interest on the cost of plant. 


Electric Lighting in Mines,—The electric light has 
been installed at the Ffrwd Colliery, Wrexham, the 
main roads and surface being lighted throughout. The 
installation has been carried out by Mr. Charles Lever. 


J | 4 
1 
i 
am 
— 
| 
| 
£ 
i 
i 


cr 


DECEMBER 30, 1887.] 


THE TELEGRAPHIC JOURNAL AND 7 


ELECTRICAL REVIEW. 


) 


The Electric Light in Iron Works.—The electric 
light is now, according to Industries, widely adopted in 
the iron works of the Ardennes and the Meurthe-et- 
Moselle. A blast furnace owner, after a year’s ex- 
perience with arc lamps at his works, says that it is 
conducive to economy in working in a degree far 
beyond his expectation. 


Electric Light in Paper Mills.—The Hope Paper 
Mill Cefn-y-Bedd, North Wales, has been lighted 
throughout by electricity. The dynamo, which has a 
capacity of 5,000 watts, isdriven by water power. The 
— has been carried out by Mr. Charles 

ever. 


The Electric Light in Railway Trains, — The 
example set by the Boston and Albany Railroad in 
lighting trains by electricity is now being followed by 
some Canadian railways. The first train in the 
Dominion lighted by Julien storage batteries and in- 
candescent lamps is that running between Montreal 
and Ottawa. On this train a Pullman drawing room 
car, one first class, and one second class car are fitted 
with incandescent lamps, the total number being 51. 
The battery is carried in the first class car, and the 
current is suppled to the Pullman in front and to the 
second class car behind by flexible connections, the 
contact plugs being protected by India-rubber covers 
which automatically close when the car is uncoupled, 
and so prevent moisture or dirt getting to the contacts. 
The Canadian Railway Board has appropriated the sum 
of £5,000 for fitting up some of the main line trains 
with batteries and incandescent lamps. The charging 
stations will be established at Halifax, Moncton, St. 
John, Point Levi, and Montreal. 


The American System in Australia.—We mentioned 
in our last issue that an American arc light plant is to 
be erected at Sydney, New South Wales. We are now 
informed that the apparatus is on the ‘“ American” 
(Wood’s) system, and consists of an 800 are light plant, 
the largest, it is believed, ever supplied. 


The Sawyer-Man System.—The Sawyer-Man Electric 
Company has already installed more than 300,000 of 
its well-known incandescent lamps in over 400 isolated 
and central plants. Single orders are now booked for 
as many as 100,000, 75,000, and one order is for 1,000 a 
day. The new works will have a capacity of 10,000 
lamps a day. 


The Pittsburgh Central Station,— Consider for a 
moment, says Modern Light and Heat, the distribution 
of light over an area of three square miles from one 
central point, all controlled by one attendant in the 
dynamo room. Such is the Westinghouse system as 
— in practical operation at Pittsburgh with its 14,000 
ights. 


Bradford and the Electric Light,—At a meeting of 
the Electric Lighting Sub-Committee of the Bradford 
Corporation held last week, the committee passed a 
motion in favour of calling in as consulting adviser in 
connection with the electric lighting scheme the most 
eminent authority on the subject whose services could 
be procured. The action of the sub-committee, we 
understand, is not the result of any want of confidence 
in Mr. Shoolbred, its present electrical engineer, who 
is busy on the specifications of the scheme, but is 
rather the outcome of a desire that in the carrying out 
of the undertaking the Corporation may be fortified 
yA an authority of acknowledged eminence from out- 
side. 


The Extension of the Telephone,—The growth of the 
telephone system in Europe shows great variation in 
the several countries during the three years from the 
end of 1883 to the close of 1886. The increase in the 
number of telephone wires was greatest in Switzer- 


land, where it was 1,700 per cent. (from 2 in 1883 to 
36 in 1886) ; Germany, 333 per cent. (from 21 to 91); 
Austria, 267 per cent. (from 3 to 11); Russia, 233 per 
cent. (from 6 to 20) ; and Sweden, 200 per cent. (from 
5 to 15). Belgium and Holland follow a long way 
behind, with an increase of only 50 per cent. (from 10 
to 15). In Italy the number of telephone lines in- 
creased but 23 per cent. (from 13 to 16); in Great 
Britain, 19 per cent. (from 75 to 89) ; and in France, 11 
per cent. (from 18 to 20). Germany had at the close of 
1886 the largest number of telephone lines, 91; and 
Austria the smallest, 11. The increase in subscribers 
has been in proportion to the growth in the number of 
lines. Switzerland here also heads the list, subscribers 
having increased by 486 per cent. (from 835 in 1883 to 
4,900 in 1886). In Germany the increase was 308 per 
cent. (from 3,613 to 14,733); Russia, 291 per cent. 
(from 1,451 to 5,280); Sweden, 267 per cent. (from 
1,553 to 5,705); Austria, 248 per cent. (from 870 to 
3,032) ; Belgium and Holland, 151 per cent. (from 2,331 
to 5,858) ; and Great Britain, 107 per cent. (from 7,287 
to 15,114). France and Italy are at the bottom of the 
list, the increase in the number of subscribers in the 
former country having been only 62 per cent. (from 
4,437 to 7,175), and in the latter 52 per cent. (from 
5,507 to 8346). Great Britain still had the largest 
number of telephone users, 15,114 ; Austria the smallest, 
3,032. 

Some Advantages of the Telephone.—* Dogberry ” 
writes in the City. Press:—The telephone has been 
found very useful in large business houses, but it is 
not used by the general public to anything like the 
extent that was anticipated. The charge for connec- 
tion is, no doubt, too high for the average private 
house, yet it is sometimes used there with undoubted 
advantage. One lady says :—“ Instead of tradesmen 
calling for orders and wasting their time and that of 
our servants, we now order everything by telephone. 
There are 12 butchers, 17 fishmongers, 10 bakers, and 
8 fruiterers to choose from; so that a large market is 
open to us, and we can compare prices and buy where 
we please. Moreover, we can telephone to friends, and 
so often save an afternoon call. Not long ago my hus- 
band, who is a very busy man, was laid up. He had 
the telephone placed by his bedside, and through it he 
was able to speak to his clerks, have letters and tele- 
grams read to him, dictate answers, and converse with 
his clients. Then, being unable to get good stables 
near the house, we took some at a distance, and had 
them connected up by telephone—a gain in conve- 
nience and a saving of money. About six months ago 
we had a case of fever in the house, one of the servants 
being taken ill. We at once telephoned to the fever 
hospital ; an ambulance came and took the girl there 
within an hour of the doctor’s decision, and the re- 
moval was effected so promptly that she suffered no ill 
effects whatever.” Some day, no doubt, the price will 
be reduced, and these advantages extended to a much 
wider circle. 

American Bell Telephone Company.—The monthly 
statement of the Bell Telephone Company for October 
shows net earnings of $15,083, being an increase of 
$4,175 over the corresponding month of last year. For 
seven months of the financial year, from April Ist to 
October 31st, the net earnings were $95,604, being an 
increase over corresponding period in 1886 of $9,604, 
The list of subscribers connected is steadily increasing. 


Electrical Welding and Stage Representations,--The 
new method of welding by electricity is likely, says 
Modern Light and Heat, to reduce the risks of fire on 
theatre stages by superseding the picturesque village 
forge, with its roaring bellows, flying sparks, and dan- 
gerous flames, all of which have to do duty at times in 
romantic plays. A beautiful stage effect was produced 
the other evening in New York in Wagner's opera 
“ Siegfried,” where Siegfried was able to wield his 
broken sword, “Hot hung” anew, after having it 
welded by electricity. 
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West India and Panama Telegraph Company.— 
From an official communication of the Dutch Govern- 
ment to the Second Chamber of the States General it 
would appear that the shareholders of the West India 
and Panama Telegraph Company have congratulated 
themselves too soon upon the presumed collapse of all 
competitive schemes. The Dutch Minister of the 
Colonies says that the prospects of connecting Para- 
maribo, the capital of Dutch Guiana, by cable with 
Europe have considerably improved lately. The Pedro 
Segundo American Telegraph and Cable Company, of 
New York, whoare in possession of a Brazilian Govern- 
ment concession giving them the exclusive right of 
landing cables on the Brazilian coasts to connect with 
the systems of the United States, have offered to lay 
their cables from Vizen, in Brazil, to Paramaribo and 
thence to Curacoa, one of the Dutch Antilles. The 
Pedro Segundo Company ask for exclusive concessions, 
both in Surinam and at Curacoa. They also want an 
annual subsidy of £2,000 during 20 years from the 
Colonial Government in Dutch Guiana. There is no 
doubt whatever, says the Financial News, that this 
grant will be made, because the States General have 
already approved of a similar request, made some little 
time ago. The Minister of the Colonies adds that thé 
Compagnie Télégraphique des Antilles is already con- 
necting Curocoa by cable with Hayti and Cuba. His 
Excellency hopes that by the autumn of next year both 
Curacoa and Paramaribo will be in possession of a 
double telegraphic communication with Europe, viz., 
vid Brazil and vid the United States. 


Snow and the Wires,—Snow has fallen heavily in 
many parts of Britain and the Continent. In the north 
and north-western provinces of Spain railway and 
telegraphic communication has been interrupted ; but 
we have heard of no similar occurrence in this country. 


An Excellent Example.—The Brush Company, of 
Cleveland, O., remarks Modern Light and Heat, distri- 
buted among its employés last Thanksgiving three tons 
of turkeys. An excellent example for other corpora- 
tions to follow. 


Personal.—The University of Pennsylvania has 
appointed Mr. Carl Hering to the entire charge of its 
electrical engineering department. Mr. Hering has won 
an enviable reputation by means of his voluminous 
and clearly written articles and papers upon electro- 
technical subjects, and in his new sphere he will 
doubtless find ample scope for his undoubted abilities. 

Mr. C. E. Wetton, who has been for some years with 
Messrs. Paterson & Cooper, will, from January 1st 
next, represent the Telegraph Manufacturing Company, 
Limited, of Helsby, near Warrington. 

Mr. Ronald Scott, under whose directions H.M.S. 
Devastation, Mersey, Severn, Dalhousie, Lawrence and 
Hero, have been fitted with the electric light, has re- 
signed his appointment as ship-lighting engineer to 
Messrs. Goolden and Trotter. 


Electric Lighting in the Navy.—The contract for 
fitting H.M.S. Britannia and Hindostan at Dartmouth 
with the electric light, has been placed by the Admiralty 
in the hands of Mr. Ronald A. Scott, of Hammersmith. 

Sudden Death.—Edward Miles, aged 40, a telegraph 
instrument maker, residing at Stoke Newington, sud- 
denly fell down ina public house in Kingsland and 
expired. Death was due to syncope. 


The three Card Trick,—A young man, giving the 
name of Thomas Withal], and said to be an electrical 
engineer, was on Saturday charged at the Westminster 
Police Court with being concerned with others not in 
custody in obtaining money by means of “the three 
card trick.” It was alleged on the prisoner’s behalf 
that he was accidentally in the company of the other 
men, and evidence was given of his good character. 
He was remanded in the hope that he would disclose 
the names of his alleged confederates. , 


Large Dynamos.—Mr. J. Potter, of the Cleveland 
Brush Electric Company, states that his company has 
built quite a number of dynamos of 60,000 watts, one 
for the Cowles Electric Smelting and Aluminium 
Company’s works at Stoke-on-Trent, England, just pre- 
vious to the building of its “ Colossus,” and two for the 
Denver Tramway Car Company. 


Walker's Portable Miner's Electric Lamp.—This 
lamp is at present made in two forms. In one, which 
is round, are two cells of a bichromate-carbon-zinc 
battery, in the other, an oval one, there are three. _The 
cells are made in a particular form, the carbon itself 
being the containing vessel. On one side is a strong 
lens faced by a parabolic reflector, the two being held 
by a strong brass cylinder attached to the outer case, 
which is also of brass or copper. The cells contain the 
usual porous cells and zines, and are closed by an India- 
rubber pad, above which the connections are made in a 
simple and efficient manner. A second pad of India- 
rubber is placed above this and is retained in its place 
by the cover, which is held by screws, or a lock, as 
desired. A stout handle surmounts the whole. The 
smaller lamp, made of a cylindrical form, weighs 
5 lbs., and gives a light sufficient to read ordinary news- 
paper print at 6 feet from the lamp for 10 hours. The 
cost of renewing the chemicals used, the incandescent 
lamp, and incidental repairs, is stated to be not more 
than #d. per day for the small lamp, and 1d. per day 
for the large one. 


The Van Rysselberghe System.—By the advice of 
M. le Baron Sadoine, during his journey in China, Mr. 
C. Poulsen, the director of telegraphs at Tien-Tsin, 
entered into negotiation with the manufacturers of the 
Van Rysselberghe apparatus with a view to making ex- 
perimental installations of that system of simultaneous 
telegraphy and telephony. In consequence of these 
trials, which took place in the presence of all the man- 
darins of the Administration of Imperial Telegraphs, 
the latter have adopted the system for China, and have 
already under consideration the adaptation of the line 
from Shanghai to Tien-Tsin. 


Lecture on Dynamos.—At a recent meeting of the 
University College Engineering Society, Prof. Alex. 
B. W. Kennedy in the chair, Mr. J. Thoraton read a 
paper on “Dynamos.” After touching briefly on the 
history of the dynamo, Mr. Thoraton described the 
essential working parts, giving at the same time the 
theoretical explanation of each. The author described 
some of the dynamos in the market with direct current 
and alternating, concluding with an account of the 
ordinary method of testing dynamos, and also of a 
static test for the determination of the magnet coil 
windings. 


Volk’s Electric “ Dog Cart.”"—An object of much 
attention in Brighton just now is an electric dog 
cart constructed for ordinary roads. The vehicle, 
which has a front guiding wheel, was made by 
Pack, coach builder, Brighton. The motor is Immisch’s 
| H.P. type, the current being supplied by 16 small 
E.P.S. accumulators, their normal discharge lasting six 
hours. The cells are placed under the seats. ‘lhe 
motor is placed on hangers under the body, and is con- 
nected by a Reinold’s chain to a countershaft, from 
which another chain leads to one of the wheels, which 
has a series of blocks attached about one foot apart, 
looking neater and weighing far less than any pulley 
of similar diameter (4 feet). The motor is barely large 
enough (being only 40 lbs. in weight) for the work it 
has todo. But valuable data have been obtained as to 
the power, &c., required to propel a vehicle on ordinary 
roads. On asphalte the tractive force is less than on a 
grooved rail, and a speed of nine miles an hour can be 
attained, whereas on a soft macadam road only four 
miles an hour is possible. The vehicle with two 
persons will ascend a grade of 1in30. Taken altogether 
as a first experiment the results may be considered both 
interesting and satisfactory. 
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Memorial Engine for the Glasgow Technical 
College.—A Thomas Russell memorial steam engine 
was recently presented to the Glasgow and West of 
Scotland Technical College by Mrs. Russell in memory 
of her late husband. The engine has been specially 
designed by Prof. Jamieson as an educational machine, 
to enable engineering students to make accurate tests 
not only of the weight of steam and of condensing 
water required under different circumstances, but also 
to drive the college dynamos for charging storage cells 
and working electric arc or incandescent lamps. The 
engine has been made by Messrs. Hall, Russell & Co., 
engineers and shipbuilders, Aberdeen. The material 
and workmanship throughout are first class. 

Dynamo with Internal Poles,—Some time ago 
Messrs. Siemens and Halske brought out a new type of 
dynamo with internal field magnets. A similar machine 
was also brought out by Messrs. Ganz & Co., of Buda- 
Pesth ; but priority for the invention has been claimed 
by two other firms, viz., Messrs. C. and E. Fein, and 
the Helios Company of Cologne, both of whom lodged 
protests at the Patent Office when Messrs. Siemens and 
Halske applied for a patent. From a recent decision of 
the Patent Office it appears, according to Industries’ 
Berlin correspondent, that the protesting parties have 
been successful, and the following reasons are given 
for the refusal to grant the patent: “There have been 
prior publications, notably Patent No. 13,802, figs. 12 
and 13, covering the principle of internal magnets 
placed radially, and the manner of supporting the ex- 
ternal armature laterally has also been anticipated in 
Patent No. 13,158, fig. 2. Although these designs have 
previously been chiefly used for alternate current 
machines, it cannot be contended, with the present 
general knowledge of dynamo electricity, that the ap- 
plication of the design to continuous current machines 
is a patentable novelty. Moreover, such application 
has already been forestalled in Patent No. 19,265, figs. 
15 to 18.” This decision will show how very strict the 
Patent Office is in dealing with inventions for which 
patents}would be granted in England as a matter of 
course. 


Gas Explosions.—On Monday a gas explosion at the 
Salvation Army Barracks, Nottingham, blew out all the 
windows, caused William Hainton to badly fracture 
both legs, and injured five other persons. On Tuesday 
acharwoman was badly bruised in Temple Gardens, and 
a great deal of damage was done by an explosion of 
gas. 
On Wednesday an alarming explosion of gas took 
place in a public street at Newcastle, the force being 
such that about two yards of the thoroughfare were 
blown up, hurling stones in all directions, and lifting 
up the carriage way for about 10 yards. 


Phenix Fire Office Rules,—The eleventh edition of 
the Phoenix Fire Office rules, compiled by Mr. Mus- 
grave Heaphy, C.E., contains several important para- 
graphs relating to transformers. It is recommended 
that neither the induction coils nor any portion of the 
primary circuit in connection with them be placed 
inside any building, but in a fireproof structure apart. 
When, however, this cannot be done other precautions, 
which are fully set forth in the rules, must be taken. 
The question of leakage between primary and secondary 
coils is discussed and suggestions given for proper 
protection, but the recommendations for these apparatus 
are not obligatory at present, except in such particular 
instances as may be deemed necessary by the inspector 
from the fire office. 


Burning of the Grand Theatre.— Another great 
theatre fire occurred early yesterday morning, the 
Grand Theatre at Islington being burned to the ground. 
Happily the outburst occurred an hour or so after the 
pantomime audience had left the building. We do not 
yet know whether either gas or the electric light, both 
of which were employed in the illumination of the 
theatre, had any part in causing the fire. 


Electricity in the Royal Navy.—Last week there was 
a brilliant display of electric lighting in connection 
with the annual amateur theatricals given by the engi- 
neer students belonging to H.M.S. Mar/borough, at 
Portsmouth. The Admiral Superintendent, while in- 
sisting on the use of electricity on the ground of 
safety, left it to the students to carry out the work 
uraided by the electrical department of the dockyard, 
with the result that Messrs. Bryant, Davies and Page, 
who undertook the whole responsibility, succeeded 
beyond the most roseate expectations. Not only were 
the approaches to the ship, the gangways, and the 
theatre brilliantly illuminated, but incandescent lamps 
were exhibited in every part of the old vessel with ad- 
mirable effect, the visitors being delighted. 


Hotel Lighting.—The Langham Hotel is to be lighted 
throughout with electric lamps. The directors of the 
hotel wisely decided that the lowest tender would not 
necessarily secure the contract, yet the competition for 
this work between several well-known firms has been 
very keen. We believe, for reasons which need not be 
stated here, that the electrical supply station must, for 
a year at least, be apart from the hotel, and the light 
ing will therefore most likely be on the transformer 
system. 


A New Mode of Electric Welding,—It has long been 
known that the most refractory metals are fusible in 
the electric arc, and of late the fact has been applied to 
the reduction and welding of metals. In the welding 
process of Professor Elihu Thomson, as our readers are 
aware, the joint to be welded is traversed by an alter- 
nating current of electricity strong enough to fuse the 
metals together. But in the new process of Dr. Ber- 
nardo, of St. Petersburg, according to the 7%mes, a 
continuous current from a charged accumulator is em- 
ployed. The metals to be welded are connected to the 
negative pole of the accumulator, and a carbon pencil, 
such as is used in the electric arc lamp, is connected to 
the positive pole of the accumulator. The consequence 
is that when the carbon pencil is brought into contact 
with the joint, and then withdrawn, an arc is started 
between them, and the metals of the joint are fused in 
its intense heat until they run together. Carbon blocks 
are in certain cases used to retain the molten metal in 
its place, and a little sand is also employed as a flux. 
By these means boiler-plates can be mended in situ, 
blow-holes in castings filled up, and iron rods jointed 
together. To weld two pieces of 2-in. boiler-plate, 40 
cells of the accumulator joined “in series” and three 
“in parallel” are taken to supply the current ; and a 
1-in. carbon pencil in a portable holder is used to strike 
and maintain the arc. The power of the latter is regu- 
lated by the number of cells employed. The accumu- , 
lator of Dr. Bernardo has plates made of strip lead, he 
having found that cells with paste in the plates do not 
stand the heavy discharges which he requires 


Massachusetts Institute of Technology,—The twenty- 
third annual catalogue of officers and students of this 
institute is a most instructive proof of the excellent 
educational work proceeding in the city which is 
recognised as the intellectual centre of the United 
States—Boston to wit. The catalogue, with a state- 
ment of the courses of instruction and a list of the 
alumni, which is included with it, forms a volume of 
164 pages. The students at present in attendance 
number 818. We learn from the book that the library 
of the physics department contains the standard works 
upon various branches of physics, and is especially full 
in those relating to electricity, all new works of value 
on that subject being added asthey appear. As a foun- 
dation for subsequent work, thorough instruction is 
given in the theory of electricity. An extended course 
ef lectures is devoted to the consideration of the 
various technical applications of electricity to land and 
submarine telegraphy, the telephone, electric lighting, 
and the electrical transmission of power. Besides the 
teaching given by the regular staff of the institute, 
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special instruction is given by gentlemen who are pro- 
fessionally engaged in various departments of electrical 
engineering. 


NEW COMPANIES REGISTERED. 


Clamond (Continental) Incandescent Gas Light 
Company, Limited.—Capital, £200,000 in £1 shares. 
Objects: To carry on the business of a gas electric 
lighting and power company, and particularly to 
acquire certain patent rights in connection with the 
Clamond incandescent burner. Signatories (with one 
share each), W. Griffiths, 30, Woodsome Road, N.W. ; 
E. T. Read, 80, Lombard Street ; J. Pearce, jun., East 
Dulwich ; J. A. Petter, Hampton; E. P. Rogers, 37, 
Walbrook ; F. H. Grove, 15a, South Audley Street ; 
T. A. Meates, 2, Tanfield Court, Temple. The signa- 
tories are to appoint the first directors ; qualification, 
£200 in shares ; remuneration, £300 per annum to the 
chairman, and £200 per annum to each director. Regis- 
tered 22nd inst. by Foss and Ledsam, 3, Abchurch 
Lane. Registered office, 76, Coleman Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Jensen’s Electric Bell and Signal Company, 
Limited.—An agreement of the 13th inst. entered into 
with the Patents Investment Company, Limited, of 
Nottingham, provides for the purchase by this com- 
pany of the patent rights of Jensen’s patent electric 
bell and signal system for £15,000 in cash and £15,000 
in fully paid shares. 


Schanschieff Electric Battery Syndicate, Limited. 
—An agreement of the 30th ult., filed on the 8th 
inst., provides for the purchase by the syndicate 
from Mr. Alex. Schanschieff certain letters patent relat- 
ing to batteries, &c., for £12,500 and a further sum of 
£5,000 upon a resale by the company of the said 
patents, of which £7,500 is payable by the allotment of 
30 fully paid shares of £250 each. Mr. David Marks 
agrees to transfer to the company his rights and 
interest, under certain agreements, in consideration 
4 which the company will allot to him 30 fully paid 
shares. 


Railway and Domestic Electric Lighting Company: 
Limited,—The annual return of this company, made up 
to the 18th October, was filed on the 19th inst. The 
nominal capital is £6,000 in £10 shares, the whole of 
which are taken up. Upon 240 ordinary shares the sum 
of £5 has been called, and 360 shares (vendor’s) are 
considered fully paid. The calls paid amount to £1,200. 
Registered office, 6, St. Helens. 


Midland Electric Light and Power Company, 
Limited,—The annual return of this company, made up 
to the 23rd inst., was filed 24th inst. The nominal 
capital is £50,000 in £10 shares. 157 shares have been 
taken up, and the full amount has been called thereon. 
The calls paid amount to £70, and 150 shares are con- 
sidered as paid up. 


Armstrong's Electric Light and Power Company, 
Limited. At a meeting of the subscribers to the 
memorandum and articles of this company, held at 9, 
Bridge Street, Westminster, on the 14th inst., it was 
resolved to adopt and carry into effect the agreement 
dated 1st November, between James Tarbottom Arm- 
strong, H. F. Ihlee, R. J. Sankey, and J. 8S. Blease of 
one part, and Robert Bedford (for the company) of the 
other part, with the following modification :—That 
clause 10 of the said agreement be rescinded; that 
neither of the parties to the agreement be at liberty to 
give notice to rescind such agreement under clause 10, 
and that the directors be at-liberty to proceed to allot- 
ment notwithstanding that 3,000 shares have not been 
subscribed, and 10s. per share paid thereon. 


CITY NOTES. 


Telephone Company of Austria, Limited.—Coupons 
No. 6 of the 5 per cent. debentures of this company, due January 
Ist, will be paid, less income tax, by Messrs. Martin & Co., 68, 
Lombard Street, E.C. 


West Coast of America Telegraph Company, Limited. 
—The directors have declared a dividend of 6s. per share for the 
half-year ending December 31st, 1887, payable on January 7th 
next. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending December 2%rd were £4,006, after deducting the fifth of the gross 
socucees payable to the London Platino-Brazilian Telegraph Company, 

mited, 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1886. 


13111. “Improvements in electric lamps.” W. Warp. Dated 
October 14. 11d. Consists of a lamp containing only one fixed 
wheel, which acts as a brake wheel (by means of a brake rod and 
spring) npon the carbon feed, and so simplifies the lamp. For 
striking the arc a small pivotted lever (above the coils) is em- 
ployed), on which is a pulley for the cord from the carbon feed 
rod to pass under; a bracket and regulating screw is fixed to 
regulate the movement of the lever; when the current pulls down 
the lever in contact with the coil, it draws the carbon apart and 
thus establishes the arc. The claims are 3 in number. 


13971. “ An improved self-regulating electric portable battery 
and lamp.” H.R. Fisuer. Dated October 30. 8d. Claims:—1. 
The arrangement generally of an automatic device by which the 
electrolyte of a primary battery may be brought into contact with 
the electrodes or elements and method of connecting and holding 
same, substantially as set forth. 2. The combination of an electro- 
magnet and spring with a pawl and rack, as an automatic regulator 
in connection with the electrolyte and the elements in a primary 
electric battery, substantially as set forth. 3. In the construction 
of an automatic regulating primary battery, the use of a cham- 
bered pulley containing a spring and acting as a counter-balance 
to the descending or ascending cells or elements in the manner 
herein described in connection with a balanced lever, pawl, and 
rack, substantially as set forth. 4. In the construction of an elec- 
tric battery the special form of clip for electrically connecting 
and holding the elements, substantially as set forth. 


13974. “ Improvements in electric telephony.” J.G. Lorrain. 
Dated October 30. 8d. Relates to improvements in patent speci- 
fication No. 15,147, of 1885, and consists in placing in the low 
tension circuit a primary battery or other suitable source or 
reservoir of electrical energy. This battery may be connected up 
in the said low tension circuit in any convenient known manner. 
There is 1 claim. 


16456. “Improvements in electro-phonetic telegraph sounders.” 
H. A. House and H. A. Hovusg, jun. Dated December 15. 8d. 
Consists of an electro-phonetic telegraph sounder, whereby elec- 
tric currents received by the instrument act upon a sounding 
head to produce audible sounds, and whereby the movements of 
said head produced by sound are the means of transmitting like 
movements to another head, and producing audible sounds there- 
from. The claims are 10 in number. 


13987. ‘An improved collector or brush for dynamo or mag- 
neto-electric machines or motors.” J. G. Srarrer and S. L. 
Brunton. Dated October 30. 6d. The inventors construct the 
brush of wire gauze of between 25 and 90 meshes to the inch. 
The wire gauze is cut into strips of the desired width and length, 
and the said strips are laid one upon another to any required 
thickness. The strips are held together to form the brush 
by any one of the following means, videlicet, by soldering 
them together at one end, by clamping them between two copper 
or brass plates, and then soldering these plates and the wire gauze 
together at one end, by forming a sheathing of wire gauze to hold 
tightly the strips of wire gauze, and soldering the whole together 
at one end, or by a sheath or case of metal either held by or 
replacing the usual brush holders of dynamo-electric machines. 
In this case the top of the sheath or case is preferably held down 
by a spring or springs to hold the wire gauze forming the brush 
tightly, and a feed is arranged for the brush thus formed. The 
claims are 2 in number. 


14033. “An improvement in electrolysis.’ C. D. ABEL. 


(Communicated from abroad by the firm of Siemens & Halske, of 
Berlin.) Dated November 1. 8d. Claims:—1. The method of 
obtaining copper or zinc directly from their sulphur compounds 
by a continuous electrolytical process, wherein firstly, the liquid 
surrounding the anodes is separated from that surrounding the 
cathodes by an iron metallic diaphragm, secondly, the anodes 
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consist of electrolytically insoluble conducting bodies, such as 
carbon or platinum, thirdly, a mixture of copper or zinc solution 
is used as electrolyte, and, fourthly, the flow of this electrolyte 
through the apparatus is so conducted that it first passes through 
the cathode cells, then through the anode cells, and lastly through 
the roasted or melted sulphur ore, after which the regenerated 
liquid is led back to the cathode cells. 2. In the process referred 
to in the preceding claii, causing two different liquids which are 
to be subjected to electrolytic action to flow continuously through 
the positive and negative cells, which are separated from each 
other by non-metallic diaphragms, the one liquid being made to 
flow consecutively through all the negative cells, and the other 
consecutively through all the positive cells, whereby the one will 
be subject to a reducing action and the other to an oxidising 
action. 


14106. “ A method and apparatus for conducting electricity to 
moving vehicles.” C. Pottak and G. BinswanGeR. Dated 
November 2. 8d. Claims:—1. The described method of con- 
ducting electricity from a continuous conductor to a moving 
vehicle by providing a discontinuous conductor in insulated 
lengths on which successively bear collectors carried by the 
vehicle, whilst the attractive influence of a magnet or solenoid, 
also carried by the vehicle, causes successive magnetic contacts 
to put the continuous conductor in communication with the parts 
of the discontinuous conductor then in contact with the collectors. 
2. Apparatus for conducting electricity to a moving vehicle 
arranged and operating substantially as described with reference 
to the drawings. 


14489. “Improvements in apparatus for lighting railway 
carriages and tramcars by electricity.’ CC. Smirx. Dated 
November 9. 11d. Relates to apparatus in which a dynamo is 
driven from one of the axles of a carriage and the current passed 
into a secondary battery or accumulator from which the lamps are 
worked, and consists chiefly in an arrangement whereby the guard 
or attendant may be able readily to disconnect the gear by which 
the dynamo is driven from the axle so as to put the dynamo out 
of action whenever the accumulator is fully charged, or whenever 
the train is ascending a steep gradient. The claims are 3 in 
number. 


14563. Improvements in secondary batteries.” J.S. SE Lion. 
Dated November 10. 8d. Claims :—1. In secondary batteries or 
electrical accumulators elements in the form of shallow trays or 
other suitable vessels which form, hold or support the respective 
elements of the battery and contain the electrolyte, and so con- 
structed that the under part of the one tray or the like forming or 
holding the one element dips into the electrolyte contained in the 
next vessel beneath which forms or holds the opposite element, 
the whole being arranged or combined, substantially as indicated. 
2. The arrangement or combination of parts constituting the 
secondary battery or electrical accumulator, substantially as 
described and illustrated in the drawings. 


14673. “Improvements in apparatus for the preparation of 
bleaching solutions by electrolysis.” E. Hermits, E. J. Parer- 
son and C. F. Cooper. Dated November 12. 1lld. The object 
of the invention is to provide an efficient apparatus for the pur- 
pose mentioned, in which apparatus the proper circulation of the 
solution is ensured in such manner that it is thoroughly and effi- 
ciently submitted to electric action, there being also provided 
means for keeping the elements free from deposit and thereby 
further ensuring the proper and economical production of the 
electrolised solution. The claims are 7 in number. 


14757. “An improved dynamo-electric machine.’ W. Lan- 
MEYER. Dated November 13. 8d. Relates to dynamo machines, 
and particularly to the arrangement and construction of the iron 
portions thereof. The claims are 2 in number. 


14765. “Improvements in dynamo-electric machines and 
electro-motors.”” C. Lever. Dated November 15. 8d. Claims :— 
1. In dynamo-electric or electro-dynamic machines the applica- 
tion of pole pieces having annular grooves or corrugations in their 
inner surfaces in combination with armatures formed or coiled 
correspondingly to rotate in the said pole pieces, substantially as 
set forth. 2. In a dynamo-electric or electro-dynamic machine an 
armature formed with teeth or projections of different lengths in 
the radial direction, in combination with pole pieces having grooves 
of correspondingly different depths wherein the said teeth revolve, 
substantially as and for the purpose set forth. 3. The construc- 
tion of armatures and pole pieces described with reference to the 
drawings. 

15075. ‘Improvements in combined portable or traction 
engines and dynamo-electrical machines.” T. L. AvELING. Dated 
November 19. 11d. Claims:—1. Mounting a dynamo-electrical 
machine upon a horizontal bed above the top of the crank shaft 
of a portable or traction engine, the crank shaft of which is above 
the top of the steam boiler, and driving the dynamo by gearing 
from the crank shaft. 2. The construction of a combined portable 
or traction engine and dynamo-electrical machine, substantially as 
described and illustrated in the drawings. 


15094. “‘ Improvements in holders or supports for incandescent 
electric lamps.” J. H. Houmes. Dated November 20, 8d. 

laim :—In a holder for an incandescent electric lamp of the type 
which has the two connecting loops projecting from one end of the 
glass bulb, the improvements consisting of the combination with 
the holder and its two connecting hooks of a spring or springs so 
arranged, that the pressure exerted upon the lamp for the purpose 


of forcing the loops of the lamp into good electrical contact with 
the hooks of the holder, is applied at a point on that portion of the 
lamp situated between the loops, so that the pressure is divided 
equally, or nearly so, between the two pairs of hooks and loops, 
substantially in the manner described. 


15165. “Improvements in the manufacture of incandescent 
electric lamps.” W. Maxwe.i. Dated November 22. 8d. 
Claims :—1. In the manufacture of incandescent electric lamps, 
baking or carbonising the mounts of the filaments or the junctions 
of the illuminating conductors with the leading wires, by heat im- 
parted to them from an adjacent electrically heated conductor 
within a closed case, substantially as described. 2. Exhausting 
incandescent electric lamps within airtight cases or receivers, and 
sealing their stems by the heat of an adjacent electrically heated 
conductor, substantially as described. 3. For maintaining low 
and constant the temperature of the mercurial apparatus used for 
exhausting electric lamps, causing the mercury to circulate 
through a refrigerating tube or chamber. 4. Connecting the parts 
of mercurial exhausting apparatus for electric lamps by inverted 
syphons or their equivalents, wherein mercury acts as a seal to 
prevent admission of air. 5. The herein-described method of 
purifying at a reduced pressure, and regulated temperature 
gaseous fluid to charge an electric lamp, and of introducing it to 
the lamp through an inverted syphon or its equivalent, in which 
mercury forms a seal against admission of air. 


15545. “Improvements in and relating tothe transformation'and 
distribution of electric energy and appliances therefor.” R. Dick and 
R. Kennepy. Dated November 29. 8d. Claims :—1. The described 
system for the transformation and distribution of electric energy, 
comprising a generator or generators of alternating currents of 
low potential and large volume combined with a main transformer 
or transformers, which transform the low potential alternating 
currents into currents of high potential, in the primary circuit, 
and one or more induction apparatus, substantially as set forth. 
2. In a system for the transformation and the distribution of elec- 
tric energy, the combination of a generator or generators of alter- 
nating currents of low potential with a main transformer or trans- 
formers to reduce the volume and increase the potential of the 
current in the primary or main circuit which can be of any length 
for carrying the high potential current, one or more induction 
apparatus to furnish a secondary current or currents of low poten- 
tial induced by the high potential primary current and trans- 
lating devices in the consumption circuit, substantially as set 
forth. 3. In asystem for the transformation and distribution of 
electric energy, the combination of one or more electric generators 
of alternating currents and secondary induction apparatus, with 
an intermediate main transformer or transformers having a thick 
short wire as the primary circuit and a thin wire as the secondary 
circuit, which reduce the volume and increase the potential of the 
electric energy passing through them to the primary or main 
conductors and secondary transformers, substantially as_ set 
forth. 

17056. “Improvements in dynamo-electric machines.” G. 
Karp. Dated December 29. 8d. Claims:—In a dynamo-elec- 
tric machine—l. The combination of a disc armature core 
composed of iron ribbon with a surrounding metal hoop 
having projections, and the whole being fastened together 
by bolts or similar fastenings. 2. The described method of 
making the said hoop by cutting out or similarly forming sheet 
metal and bending projecting portions thereof, as and for the pur- 
pose set forth. 3. The combination or arrangement and use in 
armature cores of iron ribbon to form one part of said cores and 
iron wire to form the other part thereof with a hoop or hoops 
separating the ribbon and wire portions, and with connecting bolts 
or equivalent fastenings, said hoop having projecting portions 
serving as lateral supports to the iron wire and for transmitting 
the driving force to the armature coils. 


CORRESPONDENCE. 


A Minimum Loss of Candle-Power. 


A friend of mine in New York has sent me some 
particulars as to the plant and installation used for 
lighting the private houses of an entire district in that 
city. If my information is correct, one of the deduc- 
tions I draw therefrom is indeed remarkable. 

According to the memo. received there are 48,000 
incandescent lamps to be fed. These require 12 steam 
engines of 250 horse-power each. Edison has divided 
this district into three parts. Each of these divisions 
require 79,000 feet of wiring. The wire is manu- 
factured in lengths of 20 feet. These are all well 
tested, and those whose insulation resistance does 
not attain 150,000,000 ohms are thrown aside. The 
total insulation resistance for the district is there- 


fore— 
20 x 150,000,000 


= 37,9 
79,000 37,974 ohms 
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From this it is easy to reckon the loss or waste of 
candle-power :— 


where E = electromotive force, 7 = intensity of cur- 
rent, and w the resistance. 

As an Edison lamp requires 4°5 volt-amperes per C.P., 
the total loss = 0:0706 C.P. 

I am satisfied that no gas company possessing piping 
for 280,000 C.P. could prove the same good results that 
they only lose 0:0706 C.P. 


= 0-318 volt-ampére, 


Charles Latimer. 


Primary Batteries. 


Since reading Mr. Bennett’s letter in your issue of 
December 9th, I have made some researches into the 
dates of the respective patents, and I find :— 

1. That the date of the patent for the oxide of 
copper battery was June 25th, 1881, anterior, I believe, 
to Mr. Bennett’s English patent, which at that time was 
not published. 

2. That Mr. Bennett is not the first, nor even the 
second, who employed soda or potash as exciting liquid 
in batteries, as I find that this was done by Faraday 
about 1800 [?], who used both zinc and potash ina 
battery. In 1880 Mons. Emile Reynier patented a bat- 
tery, the elements of which were zinc, soda, and sul- 
phate of copper. 

3. Mr. Bennett’s battery may have on an open circuit, 
an electromotive force superior to that of an oxide of 
copper battery, but in working, it immediately falls 
considerably lower. 

Now, as regards the recovery of zinc oxide from 
exhausted caustic potash or soda solution. I was not 
responsible for the statement that Mr. Nursey made 
respecting the claim of Mr. J. Berger Spence, although 
I have an idea that Mr. Spence did make some improve- 
ments in this process, but the idea was not new then, 
as Mr. Reynier patented a process considerably before 
this, in which he claimed to obtain oxide of zinc from 
the zincate of potassium of a battery. I do not think, 
therefore, that the coincidence (?) that Mr. Bennett 
draws attention to is very remarkable, because the 
specification he mentions that was filed (No. 1,464, of 
1882), was merely a rider to the orignal patent. 

Hough A. Fergusson. 

December 22nd, 1887. 


In reference to your paragraph ve Disher’s battery, I 
think you will find that each cell holds three gallons 
at least ; if they are the cells I sold him they do so. 
Whether they are filled or not I cannot say. I have not 
seen the battery, but I offered Mr. Disher to supply 
him with all material required and allow him to put 
up a set of cells in a locked up room at my works and 
to take periodical readings of the E.M.F. and current in 
a proper way. Heshowed me the report signed by Mr. 
Prince, and I at once concluded that the current was 
measured by removing the lamp at the times stated and 
short-circuiting through the ammeter. I think from 
what Mr. Disher says that the battery is worth further 
investigation, but with the information already to hand 
it is impossible to form any definite conclusion. 


J. W. King. 
December 27th, 1887. 7 


Bogus Electrical Belts. 


In response to your invitation, I think that I can 
throw more than “a glimmer of light ” upon the opera- 
tions of some of the so-called medical electricians who 
are just now reaping golden grain where they have 
sown nothing but chaff. 

I have examined several “ electrical ” belts, and Iam 
in a position to state, without the least fear of contra- 
diction from professional men, that a greater system of 


fraud has not been practised on the public for many 
years equal to the electropathic belt and “electric 
generator ” swindle of the present day. 

The charlatan medical electrician owes his security 

to the total ignorance of the majority of mankind of 
the elementary principles of electrical science, and to 
the assistance of newspaper proprietors, who become 
bats and moles when a good paying advertiser comes 
across their path. Sick persons, like drowning men, 
catch at straws, and when they find the journals which 
profess to be guided by purely Christian principles 
aiding the advertisers in their supposed Samaritan-like 
missions, it is no matter for surprise that thousands of 
sufferers nibble at the baits so skilfully prepared for 
them. 
I send you with this letter a thing—I cannot give it 
a name—which was sold by one of the “electrical ” 
quacks, who is reputed to be making six thousand per 
annum out of such appliances, to a gentleman who left 
it with me in order that I might exhibit it as a warn- 
ing to others who might be tempted to test the 
“ virtues” of this much-belauded panacea. 

The learned man, who does not know the difference 
between a condenser and a siphon recorder, advised 
the patient to spend about £9 in sateen and crinoline 
steel, assuring him that those substances would effect a 
speedy cure. The said patent was too wide awake to 
part with £9 before he had tried a less expensive appli- 
ance, and he was satisfied with the expenditure of 
thirty-five shillings. 

Finding that he derived no benefit from the thing— 
worn according to directions, outside his underclothing 
—he sought the advice of an eminent specialist in 
London, who prescribed electricity from a powerful 
continuous current battery, and since the case has been 
properly treated the patient has made rapid progress 
towards recovery. 

With your permission I will in your next issue give 
you a faithful account of the management of one of the 
largest electrical quack establishments in this country, 
letting the profession and the public into the secret of 
how an unscrupulous and ignorant person can spend 
twenty thousand a year and realise a large income out 
of—what? A beautiful and useful invention? No! 
Out of strips of sateen and dry discs of zinc and 
copper ! 

I also enclose you an “ electric generator,” supposed 
to cure several severe forms of disease. Perhaps you 
will kindly examine the “ generator” and report 


thereon. 
William Lynd, M.S.T.E., F.R.M.S. 


A Proposed Ammeter. 


As you ask my opinion on Mr. Moore’s proposed 
ammeter on my principle, I regret to say that I do not 
think it will work, for the following reasons among 
others :— 

1. The expansion would not be fully shown on the 
moving end, most of it being taken up in enlarging the 
spirals. 

2. The power absorbed would be excessive for an 
ammeter. 

‘3. The reading would be arrived at too slowly with 
the conductor in one piece. 

The reason why I have not brought out an ammeter 
on the expansion principle is, that 1 did not think it 
was wanted. At any rate we did not want it. Now, 
however, that alternating currents are coming in, I am 
getting one out. 

Perhaps in this connection I may be allowed to state 
that the experimental failure Mr. Siemens exhibited 
the other night, which he appeared to think anticipated 
my invention, could not possibly have worked as a 
current measurer. 

1. Because the strip heated was apparently not even 
enclosed. 

2. Because it certainly was not compensated. 

P. Cardew. 

Chatham, December 26th, 1887. 
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LETTCEH’S 


reliable. Has few working parts. 


PATENT 


ROTARY STEAM ENGINE. 


THIS IS THE BEST ROTARY ENGINE YET INTRODUCED. 


Occupies very little space. Has no valves to get out of order. Is thoroughly well made and 


The Governors are very sensitive. Is economical, 


as the steam expands through half the stroke. All the parts are made to 
template, and thus interchangeable. 
may thus be worked in exposed places without injury from dirt or grit of any kind. Is 
he well adapted for Electric Light work, Yachts, or any place where high speed is required, 
= «and uses no more sveam than an ordinary ein tiesitin crank engine of equal power. 


All the working parts are inside the cylinder, and it 


FHA LIPAZX. 


ac coa., 
ENGUAND. 


LONDON AGENT:—F. M. ROGERS, 21, FINSBURY PAVEMENT. 521 


CHROMIC ACID 


Supplied in any quantity, for use in primary Batteries, in which, owing to its 

extreme selubility and force, it combines the capacity for jong continued action of 

Nitric Acid with the portability and absence of smell of Bichromates. It yields an 

oxidising solution (wenty times as strong as Bichromate of Potash, Being free from 
Alkali the solution does not crystallise, 


Sold in 5-1b., 10-lb., 28-1b., 56-lb., 112-lb, and larger Packages. Prices on application, 


SULLIVAN & CO., Ltd., Widnes, Lancashire. 1; 


London Agents—Messrs. NALDER BROTHERS, 152, Horseferry Road, Westminster, 


Solid 11 mm. Rods 14d. per foot nett. Other 
sizes and Plates equally cheap. 


BARNSLEY CARBON CO., 
BARNSLEY. ns 


H. THORPE, 


59, THEOBALD’S ROAD, W.C. 


GAS POWER WORKS: 
384, EAGLE STREET, RED 


LION SQUARE, W.C. 


Wholesale Manufacturer of every de- 
scription of Apparatus for Telephone Com- 
panies, Annunciators, Magneto Generators 
with improved driving gear, Switch Bells, 
Jack’s Magneto Relays. 
ters, Keys also Patent El lectric and Pneu- 
matic Bell Fittings of all descriptions, 1501 


BAILY & GRUNDY, 


AMBERLEY WORKS, AMBERLEY ROAD, 


CONTRACTORS FOR ELECTRIC AND GENERAL 
ENGINEERING IN ALL BRANCHES. 
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ESTABLISHED 1830. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 
BABBITT’S METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Telegraphic Address :—“ BRONZE, BIRMINGHAM.” 1907 


PATENTS, 


Designs, and Trade Marks. 


BERNHARD DUKES, 


226, High Holborn, 


LONDON, W.C. 
Attends to all business relating to 


PATENTS, DESIGNS, 
and TRADE MARKS., 


BERNHARD DUKES personally attends in any part 
of the United Kingdom to 


TAKE INSTRUCTIONS, 
and INSPECT MODELS, &c. 
Please mention this paper when applying. 


“Tel Address: | 
| APPLICANT, 
London. 


THE BERNSTEIN ELECTRIC LAMP €0., 


(LIMITED), 


9a, Commercial Road, London, 8.W. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


G@ The lamps of this Semen are of vo resistance, and 
entirely free from the claims of other companies. 1120 


SPIEL’S PETROLEUM ENGINE. 


of the supply of COAL and GA 


Cost of working under One Penny 
Per Indicated H. P. per hour. 


Regularity of Speed 1 MOST REMARKABLE. 
SOLE MAKERS FOR ENGLAND AND THE COLONIES: 1133 
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DRAKE & GORHAM, 2, PRINCE’S MANSIONS, VICTORIA ST., S.W. 
ACCUMULATORS. 


Telegrams: Accumulator, London. 


Supplied to the Admiralty, Science 
and Art Department, Ordnance Sur- 
vey Office, Woolwich Arsenal, North 
British and Mercantile Insurance, 
Hon. Society of the Inner Temple, 


Manufactured at Wolver- 
hampton under Elwell- 
Parker, E.P.S., Sir David 
Salomon’s and other 


patents. University College, &c., &c., and 
Acknowledged by all who 

SOLE LONDON REPRESENTATIVES OF Messrs. ELWELL-PARKER, LIMITED, 


WOoRES, WOLVERHAMPTON. 1777 


THE EQUITABLE TELEPHONE ASSOCIATION, LIMITED 


(Under License from the Postmaster-General), 


75, QUEEN VICTORIA STREET, LONDON, E.C. 


THE SWINTON TELEPHONES. 


PRICES from £2 to £6 PER INSTRUMENT. 
T. HENLEY’S TELEGRAPH WORKS 


| COMPANY, LIMITED. 
WoRES: NORTH WOOLWICH. _ 


INSULATED WIRE 
Aud Gable Manufacturers, 
GUTTA-PERCHA 
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PATENTEES 
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OF THE NEW 
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WALSALL” 


(PATENTED). 


Can be wired from the Front without 
being taken to pieces, and having no 
brittle parts is not liable to fracture. 


FoR 


| LOOP AND CAPPED LAMPS. 


THE WALSALL SWITCH 
ATTACHED TO HOLDER. 


THE “WALSALL” SWITCH. 


AS SHOWN IN ABOVE SEETCE,) 


Suited for the “ Walsall” Lampholders, also for the Vitrite Company’s, and all Holders 
made with metal tube for connection. Requiring ONE HAND ONLY, it is specially 
suitable for Suspended Lamps, and saves the expense of wiring for wall switches. Price, 
with Nipple for suspension or insulated union for Brackets, 22s. per dozen, Wood Body; 
24s. per dozen, CHINA Body, exclusive of Lamp-Holder. 


TH E NEW SWITCH. 


(__FLIES OFF— ‘B” __FLIES ON— 


The Handle being FREE on the Spindle the Cross-Bar cannot be detained in its action. 


1 to 2 Amperes—Boxwood, 18s.; China, 30s.; Slate per doz. 
6 to 9 30s. » » 


CHINA CUT-OUTS. 


Plain, 12s.; Gold Line, 15s.; Double- meee Gold Line, 20s. per dozen. 


SAMPLES FOR P.0.0. AT ABOVE PRICES. 


WALSALL ELECTRICAL WALSALL. 
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JOSHPH BOURNE & 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength 


Brown Stoneware. White Stoneware. Brown Porcelain. 


Economy, Strength and Durability combi 


Porous Cells. 
Prise Medal, Paris Electrical Exhibition. 


Makers of Mr. Slater Lewis’ Patent Self-Binding — 
rks: DENBY POTTERY, NEAR DERB 


Wo E 
London Office: 6, ST. PANCRAS STATION EUSTON Yroan, N.W. 


JAMES MACINTYRE & CO., 


WASHINGTON CHINA WORKS, BURSLEM, 


CHILING ROSES, 
cuT-ou Ts, | 
SWITCH BASES AND COVERS, 


LAMP HOLDERS, 


AND 


SPECIAL APPLIANCES IN PORCELAIN 
FOR ELECTRICAL APPARATUS. 


Contractors te H.M.’s Postmaster-General, 


MAY & PADMORE, 


120, 121, 122 & 123, Leopold Street, Birmingham, 
MANUFACTURERS OF EVERY DESCRIPTION OF 


BRASS TERMINALS AND SCREWS, 


For Electric Telegraph Batteries and Instruments, 


ELECTRIC BELLS, TELEPHONES, &c., &c., — 


Speaxinae Tuse Firrinas. 


1410 | 


GILLETT’S PATENT MAGNETIC | 


Will speak well up to 12 miles. | | 


Price 50s. per Pair. 


Full particulars as to Fixing and Using. Written idemnity as to Patent Rights 
will be given if desired. We can guarantee that the above instruments are not 
affected by damp or atmospheric conditions. 


EVERY DESCRIPTION OF STORES FOR TELEPHONE WORK. 


ELECTRIC TELEPHONE COMPANY, 


26 RED LION SQ., HOLBORN, LONDON, W.C. 


VULCANITE. 


Sheets Rods, Tubes, Cells, &e., for Electrical Purposes, 
MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh ; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 1475 


EIDSFORTH ExecrricaL Works, 

AND Jackson Roap, Lonpon, N. 

Li © HOLLOWAY STATION, 
mUDFORD, ARTY OW station, 
Manufacturing and Consulting Electrical Engineers. Lists Free. 
MAXWELL-JOLIN 

DYNAMO 

ELECTRICAL ENGINEERS, 


| _GALVANOMETER 
MAXWELL-JOLIN 
PATENT 
Dynamo Galvanometers, 
and JOLIN 
Pocket Galvanometer, 


As supplied to the leading Tele- | 


JOLIN 


nd Post Office. | 
| kers of all kinds of Measur- 
| ing and Testing Instruments. | 
Price List and Guide 
F | Price 30s. 
and Receipt Book, | to 60s. 


Post Free, 6id. 
q 
35, NARROW WINE STREET, | Boot of 
BRISTOL | Free, 6d. 


Pocket Galvanometers, | 
Price 13s. & 14s. each. 


THE LEVIATHAN BELT. 


* 13463 


PATENTEES AND SOLE MAKERS: 


HEBBLETHWAITE  BROS., 


HUDDERSFIELD. 


The Strongest and most Pliable Belt made for Electric Lighting. 


APPLY FOR SAMPLES AND PRICES. 


ELECTRIC WIRES. 


Insulatea Wire and Cables 
of every description for 
Electrical Instruments, f & 
Dynamo Machines, Electric 
Bells, Telephones, Electric 
Lighting, &e., &e. 


UNITED ELECTRIC WIRE ‘Co, 


14a, Clerkenwell Green, London, E.C. 
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PARIS & SCOTT, 


\ Glectrical Gugineers, 


MANUFACTURERS OF PATENrZD 


DYNAMO-ELECTRIC MACHINES. 


Estimates given for Lighting Towns, Factories and 
Private 


GOTHIC WORKS, KING ST, NORWICH. 
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PHOSPHOR BRONZE, 
CASTINGS, 
Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c. Bearings, Bushes, 


and other wearing parts 


Of the British and Colonial Patents, 


THE PHOSPHOR BRONZE €0., 


LIMITED, 


87, Sumner Street, Southwark, London, S8.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


ARMINGTON-SIMS PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIG LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


GOLD MEDALS: 
EDINBURGH, 1886; LIVERPOOL, 1886. 
SSSI 


SOLE MAKERS: 


GREENWOOD & BATLEY, Arson Works, LEEDS. 


PRICES ON APPLICATION. 


Patent Silicium 
hil Bronze and Silicium Copper 
ire of Great Tensile Strength 
> gh Conductivity for Telephone and 
a Telegraph Lines and other 
| Electrical purposes 
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Hammond & Co. ... on Sup. 3 


MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., ¥c., appear on Page Sup. 2 


PAGE 
Elec. Engineers & Contractors.—Cont. 
W. T. Henley’s Teleg. Works Co. 5 
India-rubber & Telegraph Works Co. 
Johnson & Phillips ove 
Laing, Wharton & Down.. Sup. ; 
Paterson & Cooper eee oo 19 
Reid Bros. ... ove ove oe 
Sharp & Kent ose 
Western Electric Company Sup. 4 
Woodhouse & Rawson... ee Il 
Electric Light. 
Anglo-American Brush Corp. 15 & 10 
Bernstein Electric Lamp Co. ... 4 
Edison & Swan United E. L. Co.... 10 
J. Edmundson & Co. (Swan)... 
Electrical Power Storage Co. ... 16 
W. T. Goolden & Co. eon Sup. 4 
India-Rubber,G. P.&Tel.Wks.Co. Sup.1 
Electric Light Carbons. 
Anglo-American BrushCorp. 15 & 10 
Barnsley Carbon Co. 
J. W. Columbine .., eee | 
Glohe Electrical Co. 
Johnson & Phillips ove ee | 
Laing, Wharton & Down... Sup. 3 
Woodhouse & Rawson ... oe 11 
Electric Light Fittings. 
Faraday & Son... eee oe 10 


Globe Electrical Co. 


Engines for Electric Light. 


Greenwood and Batley ... 
Houghton Brown Bros. ... Sup. 2 
Marshall, Sons & Co. 
Ransomes, Sims & Jefferies 

Robey & Co. ove ove 13 
Stockport Gas Engine... 12 


Incandescence Lamps. 
Anglo-American Brush — 15 & 10 
Edison & Swan United E. L. Co. 10 


Woodhouse & Rawson ... 
India-Rubber. 

India Rubber, G. P.& Tel.Wks.Co. 20 

D. Moseley & Sons eee 


Insulators, &c. 
Bourne & Son eee eee 
Price, Sons & Co. ... ow 
Stiff & Sons... ooo eee 


Lubricant. 
Engelbert & Co. ove 
Manganese Steel. 
Pfeil & Co. ... ove 
Mannfacturing Electricians. 
Electric Apparatus Co. ... Sup. 1 
Fowler Lancaster & Co. ... Sup. 3 
A. Friedlaender owe 
Gen. Electric Apparatus Co. Sup. 2 
J.T. Gent & Co. ... 
W. T. Goolden & Co. oo Sup. 4 
P. Jolin & Co. 
King, Mendham & Co. ... 
H. Lazarus & Co. ... ove — © 
J. Orme & Co. eee 
J. G. Statter & Co. 13 
Telegraph Manufacturing 
H. Thorpe . 
Walsall Electrical Company 6 
Mica. 
F. Wiggins & Sons 


PAGE 
Motors. 
Patent Agents. 
. Dukes ... | 
& ove ove Sup. 3 
H. Gardner .. ow 


Pneumatic & Electrical 
F. G. Underhay ... ove 


Poles (Wood and iron). 
Johnson & Phillips ove oo 


Porcelain Appliances. 
. Macintyre & Co. 

Poroas Cells. 

J. Stiff& Sons... ove 
Pulleys. 

Unbreakable Pulley Co. ... 
Schools and Classes. 

School of Telegraphy ... 
Screws. 

Davis & Timmins .., eee 18 

May & Padmore ... 
Shafting. 

Kirkstall Forge Company wo 9 
Switches. 

Faraday & Son... ose 

Globe Electrical Co. 

F. Geere Howard ... see Sup. 1 

Walsall Electrical Co... oo 6 


Telegraph Engineers. 
Johnson & Phillips 
Telegraph Manufacturing Co. .., 14 
Telephones. 
- Blenheim & Co. 
Electric Telephone Co. .. 
Equitable Telephone Association... 
New Telephone Co. 
Stanhope Co. eve 
Turbines. 
J. Turnbull, Jun. ... ose 


Turners (Wood). 


| 


| 


Martin & Co. 
Varnish. 
Globe Electrical Co. 
R. A. Scott .. 
Vulcanite. 
Harburg India Rubber Co. Sup. 2 
North British Rubber Co. on. 
Wire (covered). 
W. T. Glover & Co. ose ae 
at oh Electric Wire Co. Sup. 1 


Midlazd Electric Wire Co. os? 
Phillips Bros. 19 


W. Rickard .. Sup. 2 
Telegraph Manufacturing ¢ Co. ... 14 
United Electric Wire Co... ve «7 


Woodhouse & Rawson ... ow 


Wire (uncovered). 
Davis & Timmins ... ove ows 16 
Felten & Guilleaume met 
R. Johnson & Nephew ... 8 
Ramsden, Camm & Co. ... 
F. Smith & Co. ... ove oe 8 


Wood Casings. 
8. Elliott ove 
F. Geere Howard . pes Sup. 1 


2 (middle of paper.) 


R. E. CROMPTON & CO. 


SEE PAGE Sup. 4. 
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” F A A A Y & 0 3, BERNERS STREET 
Telephone 3814. Ww. 


THE NEW BRIDGING SWITCH, Rosewood, Boxwood, or 


SWI I C H E S Bbonised Covers ; . 80s. dozen. 
Slate Bases Gd. each extra. 


THE WIMBLEDON HOLDER, with Phosphor- 


H OLDE RS on 6s. dozen. 
THE SYDENHAM-the Decorative Holder . 24s. ,, 


The FILAGREE PENDANT, with Opal Tulip. 17s. 6d. each. 
A R’ 1S’ I ICS FI I I I NGS The FOLIATE PENDANT, Polished Copper Leaves, 10s. 6d. _,, 
ELECTROLIERS.~3 to 20 Lamps, at from . 10s. perlamp 
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EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 
Manufacturers of Incandescent Electric Lamps, from 4 C.P. to 1,000 C.P., Swan’s Miners’ Lamp. 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Atheneum and National Liberal 
Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PON DER’S— END, MIDDIESE=. 


For Prices, Estimates and Partwulars apply to 1369 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S.W. 


READY IN JANUARY. 


A. BERL Y’S 


UNIVERSAL 


SEVENTH YEAR OF PUBLICATION. 


Gs. POST FREE. 
ADDRESS ALL ORDERS FOR COPIES TO 


Wm. DAWSON & SONS, 148 & 149, Upper Thames St., London, E.C.\ 
INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and —e urged the poongaty of combining the “Lock” and “ Block” systems by actual connection between the Telegraph Instru- 
r. his great improvement, together with Supplementary Automatic Train Action, has been reliably 


ments and Locking Levers, to effect “inter-dependent ——— 
accomplished and brought into praetical use on several lines by Messrs, SAXBY & FARMER, under protection of various Patents granted or assigned to them. For 


Particulars, Plans, and Estimates, apply to 
SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, a. 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED. 


Offices and Works :—112, BELVEDERE ROAD, LAMBETH, S.E. Telegraphic Address: “ Magneto,” London. 
Patentees and Manufacturers of Apparatus for the 
BRUSH 7 Pystem, - Are Lighting, which is the only one which has stood the test of years of hard work and by which extended and economical lighting 
BRUSH-VICTORIA Compound-Wound Self-Regulating Dynamos, as supplied to Her Majesty's Naval, Military and Civil Departments. 


BRUSH-VICTORIA Incandescence Lamps, with the new pure homogeneous filament, 
BRUSH-SELLON Arc Lamps for outdoor and indoor lighting, to give a pure, steady, and _Rnvarying light. 


VICTORIA Self-Regulating Electric Motors for tramears, hoists, boring, pile driving,” These motors form the most economical and 
efficient means of supplying power in any situation not conveniently accessible to steam power. 
BRUSH CARBONS have been further reduced in price, and are now not only the Cheapest Carbons to burn but the cheapest to buy in the market. 

The process of manufacture known as COMPOUND-WINDING is covered by Patent No. 2003 of 1878, granted to Mr. H. J. Haddan, as agent for Mr. Charles 
Francis Brush, which patent 1s the property of the ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION. The public are warned against purchb ising any 
Compound-Wound Dynamo Electric Machines other than those manufactured by the Curporation or their Licensees, 

The Corporation are prepared to furnish, on application, Estimates for Electric Lighting of every description, public and private and also to carry out 
Complete Installations of the Elactrie Light in the Miateopeto and elsewhere. 


ELECTRIC LIGHTING PLANT ON THE PURCHASE- -HIRE. SYSTEM. 


The Corporation are now prepared to supply and erect Electric Lighting Plant on 


the Purchase-Hire System. Full particulars on application to the Secretary. 1» 
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Upwards of 30 varieties to select from. Best Workmanship at reasonable prices. Cut-Outs, Wall Sockets, 
Couplings for Cables, &c. 


MAIN SWITCH BOARDS ON SLATE BASES. 


Every description of Brass Work for Electricians. 


=. GEE EE: ELOU7 A HD, 


CLEVELAND WORES, CLEVELAND STREET, LONDON, W. wis 


THE ELECTRIC APPARATUS Coy., LIMITED, 


ONLY Addresses :—4, Charing Cross; 65, Faulkner St., Manchester. Head Office and Warehouse :—50, Bow Lane, Cheapside. 
Works:-ARNOLD ROAD, BOW, E. 


NEW ILLUSTRATED CATALOGUE OF ELECTRIC LIGHTING MATERIALS 


NOW READY. 48 PAGES. POST FREE. 
Reduced Prices for Switches, Silk Flexible Cables, Cut-Outs, Ceiling Rosettes, Lamps, Lamp-Holders, &c., Xe. ,; 


THB 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
AND AMPEHRE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES OWN APPLICATION. 


Works: ‘SILVERTOWN, LONDON, E. «= 


TH 


LONDON WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELLI AND WoRE, &C.m 


D 


f 
| 
= 
‘ 
q 


THE TELEGRAPHIC JOURNAL AND 


sa (SUPPLEMENT) ELECTRICAL REVIEW. 


[DECEMBER 30, 1887. 


Telegraphic Address: “ en LONDON. 


Telephone No. 1887. 


GENERAL APPARATUS 


(Proprietors G. BINSWANGER & CO.), 


ONLY CITY ADDRESS:—5, GREAT ST. THOMAS APOSTLE, E.C. 
(Back Mansion House Station.) 


Shades 


MILLS, FACTORIES, WORKSHOPS, WAREHOUSES. _ .,. 


TELEPHONE: 1538. TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Established 1858), 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1819 


"ELECTRICAL PLANT” 


For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &., 


Ready for immediate delivery, consult 


“Glectrical plant,” 


Published Monthly, Post Free, 6d. 
Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: “INDICES,” LONDON, — Telephone: 1533. 1542 
a x = 


THLEPHONES, 
TELEGRAPH CABLE, &c., 


THE ROYAL ARSENAL, WOOLWICH. 


HE SECRETARY OF STATE FOR WAR is prepared 
to receive Tenders for the purchase of 14 Telegraph Instru- 
ments, 16 Telephones (simple), 30 miles of (armoured) Telegraph 
Cable on 6 drums, &c., now lying at the Royal Arsenal, Woolwich, 
where they may be viewed, and Forms of Tender and all informa- 
tion obtained, on application to the Commissary General of 
Ordnance between the hours of 10 and 4 o’clock, on any day 
(Sundays and Saturday afternoons excepted, prior to the date for 
receipt of ‘Tenders. 

The Tenders are to be delivered at the War Office, Pall Mall, 
8.W.., by 12 o’clock, noon, on Frrpay, the 13th day of January, 1888, 
addressed to the Director of Army Contracts, and marked on the 
outside, ‘‘ Tender for the Purchase of Telegraph Instruments, &c.” 

EVAN COLVILLE NEPEAN, 
Director of Army Contracts. 


War Office, Pall Mall, S.W. 
28th December, 1887. 1810 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
fusely Ilustrated.—Translated from the French of Dr. Francois 
Borel. The Kinetic Enainerrine Co., 117, Queen Viatoria 
Street, London, E C. 613 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 


188, LONDON WALL, WOOD STREET, E.C. 


EBONITE. .. 


ANTED, a married man to take charge of electric light 
installation, about 20 miles from London, able and willing 

to make himself generally useful ona gentleman’s estate. Cottage 
and garden free.—Apply by letter, stating experience, age, and 
wages required, to THompson, Ritcnre & Co., 50, Old Broad 
Street, E.C. : 1815 


eee Paris & Scott, Gothic Works, Norwich, are 
open to take a few articled pupils. Terms on application. ,.); 


RMATURE WINDER wanted; must be accustomed to both 
drum and Gramme types.—Apply, stating where last 
employed, to ExectricaAL Power Storage Company, 
Millwall, E. 1817 
MPROVER wanted ; must be good hand at lathe and vice, 
and able to give highest references as to character.—Apply 

by letter only, stating wages, and full particulars, to “ ELecrricaL 
ENGINEER,” care of “ELECTRICAL Review, 22, Paternoster Row, 
E.C. 1316 
Th = WATER PRIMARY BATTERY COMPANY, 26, Gray’s 
Inn Road. Ten fully paid £5 shares in this Company for 

Sale. Also Two Mortgage Debenture Shares of £50 each, bearing 
interest at £7 per cent. The whole, to an immediate purchaser, 
for the sum of £80.—Apply to Tempany, Oxtry & Baron, 25, Bed- 
ford Row, W.C., Solicitors. ‘nine 


CCUMULATOR, 25 E.P.S. Cells, 15-Plate S type, 20-Light 
Shunt Dynamo. All in order and recently new.—A. ALL- 
MARK, 15, Bridge Street, Chester. 1813 
OILERS, all kinds and sizes: Vertical X Tube, Multitu- 
bular, Portable, Cornish, Lancashire, and “ Field’? Tube.— 

THE GRANTHAM CRANK AND Iron Co., Limirep, Grantham. 1749 
BOUT 43 miles No. 11 Copper Wire, insulated with three 
coatings of rubber (pure and vulcanised) to No. 0, or 3 inch, 

then served with tape. Warranted in good condition; to be sold 
cheap.—Apply W. F. Dennis & Co., 101, Leadenhall St., London. js), 


NSULATED ELECTRICAL WIRE, Silk, Cotton, or India- 
Rubber Covered. Conductivity guaranteed. German silver 
Wires for Resistance. Braided Handle Cord, Silk Cord for Elec- 


tric Bells, &e.—Wi.uiam Ricxarp, Derby. London Agent (stock 
kept), Epwin Hot.oway, 2, Gutter Lane, E.C. 1132 


AGENTS WANTED. 


ELECTRICITEITS—MAATSCHAPPIJ. 
SYSTEM DE KHOTINSKY, ROTTERDAM. 10 


DYNAMO 


F. H. ROYCE & Co., Blake St., Hulme, Manchester. 
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Telephone No. 3602. 


At 


NOTICE REMOVAL. 
LAING, WHARTON DOWN, 


HAVE REMOVED TO THEIR 


NEW OFFICES AND SHOW ROOMS 


AT 


82, NEW BOND STREET, LONDON, W. 


CHINA SWITCHES, 


China Wall Connectors, 


LAMP-HOLDERS AND FUSES. 


The Base, Covers and Ms andle of the Switches 
and Wall Connectors are e ntire ‘ly of China, 
and can be had in any colour. 


FOWLER LANCASTER & CO., 


Electrical Engineers, 
MANUFACTURERS & CONTRACTORS, 


Albert Works, Graham St. , Birmingham 


Sole Manufacturers. 


ELECTRIC LIGHTING from CENTRAL STATIONS 


ON THE 


LOW RIEB-HALI SYSTEM. 


The above system is extensively adopted at Eastbourne, the | 
electricity being distributed throughout the town by underground 
cables, over a circuit several miles in length, at an electrical 
pressure of 2,000 volts, which is converted to 30, 50 or 100 volts, Suk Mien Ceneer te 
as may be required for use in Private Houses, Clubs, Hotels and ; ae piace Bia 


Public Buildings, &c. MANAGEMENT OF ACCUMULATORS 


And Private Electric Light Installations. 


For particulars, estimates and cards to view, apply to A PRACTICAL HANDBOOK. 


Messrs. HAMMOND & CGO By SIR DAVID SALOMONS, Bart., M.A. 


Third Edition, revised and enlarged. With 29 Illustrations. 
117, Bishopsgate Street, London, E.C. 1698 


London: WHITTAKER & CO., Paternoster Square. js 
ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. C. FELL, Fel. Inst. P.A., M.1.M.E., &c., Lecturer on Electrical Engineering at the City of London College, &c., $. P. WILDING, M.S. Chem.|., M.S.A.) 
Best tockanenl, legal, and scientific advice in all matters connected with patents. Reliable agente in all countries. Searches 
mads, patent cases conducted, opinions technical evidence, &c. Trade marks and designs registered. 


> STREET LONDON, 20% 


“CASTLE 


HIGH 


-NEWCASTLE-on-TYNE 
we 74, Street, 


| 
| 
| 
175 
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WESTERN ELECTRIC COMPANY'S 
ANTI-INDUCTION TELEPHONE CABLES. 


More of this in use for telephone work than of all other kinds combined. 


TELEPHONE EXCHANGE APPARATUS, TELEGRAPH INSTRUMENTS, DYNAMOS AND ARC LAMPS. 


79, Coleman Street (late 59, Moorgate Street), LONDON; CHICAGO, NEW YORK 
and ANTWERP. 


awaaps | GOblectric Zight Gngineers, | 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Contractors for the supply of Electric Lighting Plant for Private Houses, Public Buildings, Manufactories, Towns, &c.. 
on the most improved principle and at moderate cost. 


Having a number of New and Secondhand Machines in Stock suitable for Arc Lighting we shall be 
happy to quote for their temporary use for Jubilee Celebrations, Fétes, Garden Parties, éc. 


COMBINED DYNAMOS AND HIGH-SPEED STEAM wenn econaneiadlben HOLOPHOTES, &¢., AS SUPPLIED TO H.M. ADMIRALTY, BRAZILIAN GOVERNMENT, &c. 


PATENT CURRENT AND POTENTIAL IAL INDICATORS, AND ENGINE- ROOM INDICATORS, 
PRICES (INCLUDING HANDSOME OUTER CASE). 
CURRENT INDICATORS.—10 to 100 Amperes (suspended needle), £6 6; 15 to 150 do.,do.,£7 7; 25 to 250 do. (suspended or 
pivotted needle), £8 8; 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted needle), £7 7; 5 to 500 Amperes, £15 15. 
POTENTIAL INDICATORS.—1 to 125 Volts, or 2 to 250 Volts, £10 10; Extra Resistances, in Handsome Mahogany Box for 
higher Potentials, £3 3. 
eer LOW READING CURRENT AND POTENTIAL INDICATORS.—'2 to sascmecenens and ‘1 to 10 Volts £10 10 
to 2°5 Amperes and ‘2 to 25 Volts, £10 10. 


Price Lists and Particulars of owr Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 


Messrs. R. W. WinFiztp & Co., Birmingham. Messrs. Hotmess & Co., Newcastle. 
Norman & Son, Glasgow and a a » Davis & Co., Derby. 
Hotmes & Vauprey, Liverpool. Henry Lea & ToornBery, Birmingham; and of 
J. C. HowEtt, Llanelly 
Morr & Mavor, Glasgow. | Wison Hartnett, Leeds and Manchester. 
Giixus & Co., Kendal. | J.P. Fearrrexp, _ Stapleford, near Nottingham. 


Messrs. R. E. CROMPTON & Co. are issuing complete Catalogues with large reductions in price; these will be sent on application. 


A NEW EDITION OF CROMPTON’S PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULA, has just been issued, and 
will be sent free at the published prices. Russia, 2s. 6d.; cloth, 2s.; cheap edition, 6d. 1 


TT. GOOLDEN & CO., 
2, Victoria Mausions, Westminster, and Bull Green Works, Halifax, Yorks, 
ELECTRIGAL ENGINEERS AND MANUFACTURERS. 
CONTRACTORS TO THE ADMIRALTY WAR DEPARTMENT INDIAN GOVERNMENT, 4c 


Goolden Dynamos, “G.,” “A,” and “M” Types. Cardew Voltmeters (improved pattern), Current Gauges, : 
Fittings, &c. Manufacturers of Trotter Dioptric Diffusers. Domestic, Factory, and Ship Installations ee 
carried out complete by our own staff. Estimates Free on app‘ication. 13538 «ass 
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STANDARD LAMP 


FOR PHOTOMETRICAL TESTS. 


EXTRACTS FROM REPORT TO 
METROPOLITAN BOARD OF 
Works, BY MR. W. J. Dippin 
ON STANDARDS OF 


TABLE SHOWING THE PERCENTAGE 
NUMBER OF TESTS WITHIN 1 PER 
CENT, OF THE MEAN, 


PENTANE LAMP. . 97 
“The improved form of 
Pentane Lamp has worked Amy! Acetate. 90 
very satisfactorily. | Ten Candle Test . . 88 
“The Lamp has afforded | Pentane Argand . . 8 
remarkably good results. | Pentre . . . . 80 
“The Pentane Lamp | ~ Methven 14 
gave most remarkably steady 
and trustworthy indica- Keate’s Lamp 
tions. 7 Candles . . . . 
PRICE LIStT AND FULL PARTICULARS SENT ON APPLICATION, 
= WOODHOUSE & RAWSON ELECTRIC SUPPLY CO. 


OF GREAT BRITAIN, LIMITED. si 
11, QUEEN VICTORIA STREET, LONDON, E.C. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE, 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION 


BITUMEN TELEGRAPH WATERPOOF CO, 


101, Leadenhall Street, LONDON. Works: ERITH, KENT, BRUSSELS: 41, Rue des Champs Elysées, 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY—Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE CASES. 
wiRES AND CABLES 


For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 
Lead Sheathed or Armoured. 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CC 


NEW YORK: 45, Broadway. BOSTON. Works: NEWARK,N.J. PHILADELPHIA. CHICAGO. us 


Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 209 
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HIGHEST AWARD Telegrams : 


for IMMISCH, LONDON. 
at the Telephone No. 7585. 
Ne Full Particulars 
Inventions and 


IMMIS 
MOTORS DYNAMOS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


PUMPING, IN MINES, 
HAULING COLLIERIES 
and WINDING and IRONWORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


1619 


MACHINES MADE FOR SPECIALLY SLOW SPEED. 


GAS ENGINE 


Sizes : 


Impulse 

ALP. every 
up to Revolution, 
consequently 

100 Steady 

“wa 
LONDON OFFICE: Glasgow Office : 


80, Queen 


134, Buchanan St. 
Victoria St. 


Neweastle: 
Manchester : 4, Cloth Market. 
5, Todd Street. 
Liverpool: 
Huddersfield: 62, South John 
Riley’s Street. 


Buildings, 


market sireet- ANDREW & CO., Limiteo, REDDISH, STOGKPORT. 
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ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


LONDON OFFICE :—49, FINSBURY PAVEMENT, E.C. 


(For Appointments only). 


OUR PEREECT 


ARG LIGHT SYSTEM 


CONSISTS OF 


STATTER ARC LAMPS 


(As Illustrated in previous Advertisements) 


Driven by our Automatic Constant Current Dynamos. 
THE LIGHT IS ABSOLUTELY STEADY. 


The Carbons used we sell at £5 10s. per 1,000 feet, 
subject to a discount. 


These Dynamos maintain a perfectly constant 
current whatever the external resistance may be. 
There is no external regulator, and no sparking at 
the brushes. Whey may be used to drive Series, 
Incandescent and Are Lamps, 

Sizes, 500 to 4,000 volts, 8 to 14 amperes. Write 
for Lists. 

Statter’s Patent Measuring Instruments, Volt 
and Ampére Meters, All sizes always in stock, 

Large One, Two, and Three-Way Switches and 
Fuses on Slate Bases. 

Suppliers to the Trade, 

Makers of Sets of Plants, including Engine, 
Dynamo, Projector, Head Lizht, &c., com lete, for 
the navigation of the Suez Canal by night. 

Makers of Sets tor ordinary Ship Lighting. 

Makers of ail sizes of Incandescent Light 
Dynamos, from machines for 33 16-C.P. lights at 
1,509 revs. to machines for 1,000 16-C.r, lights at 
600 revs. 

Electro-Motors from 1 H.P. at 1,100 revs, to 
30 LLP, at 900 revs. 


it! 
| 


Write for List of Machines now ready 


: for delivery. 1591 


ROBEY & CO., GLOBE Works, LINCOLN. 


ROBEY & CO.’S HIGH SPEED ENGINES 
HE HIGH-SPEED ENGINES manufactured by ROBEY & Co., of LINCOLN, have been specially designed for working 
Electric Light Machines on board ship, and in Flour Mills, &c., but it is equally suitable for any other purpose where 
great power is required in a small space. It is designed to work with a high steam pressure, und may be arranged to run at 
any speed from 150 to 250, as may be found most suitable for the work it has to do. All the wearing parts have very large 
surfaces, and it is fitted up with means for self-lubrication, so that it may be run continuously without any risk of heated 
bearings. While every part of it is thoroughly well lubricated, it is so arranged that no oil is wasted. When used for Electric 
Lighting it is mounted on a cast iron base plate, the other end of which carries the Dynamo. The base-plate is provided with lugs 
and adjusting screws, so that the driving belt can be tightened without stopping the machinery. The Engine is perfectly balanced 
so as to run at a high speed without excessive wear, and the whole forms a s:rong, durable, and compact motor, which can be 


thoroughly relied upon to work economically and safely during long runs without giving trouble. The Engine is made in several 
yysizes either vertical or horizontal. 1432 


ROBEY & CO., GLOBE WORKS, LINCOLN, ENGLAND. 
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The above Factory (which covers upwards of four acres) has been built 
throughout by the TELEGRAPH MANUFACTURING CO., Ltd., 
and is exclusively devoted to the manufacture of Electrical Apparatus. 


SPECIALITIES: 


CABLES, INSULATED WIRES, LEADS AND CONDUCTORS 


of every description, in Gutta-Percha, India-Rubber, &c., made on the premises 
direct from the raw material. 

INSTRUMENTS — including Inkers, Single Needles, Sounders, Block Apparatus, Relays, 
Galvanometers, Voltmeters, Ammeters, Switches, &c., &c. 


BATTERIES of every description, including Daniell, Leclanché, Gravity-Daniell, Grove, 
Bichromate, Bunsen, &c.; also Testing and Medical Cells, &c. 


INSULATORS, with or without Patent Screw Bolts ; also all the ordinary forms, including 
“Z's,” No. 8’s, No. 11’s, Inverts, Bright-shackles, Bobbins, Leading-in, &c. Also 


Lewis’s Patent Self-Binder Pattern. 

POLES, GALVANISED IRON, &c., supplied on the shortest notice. The T. M. Co. 
have always a large stock of these Goods, including Arm Bolts, Pole Roofs, Saddles, 
Brackets, Nails, Staples, Shackle Straps and Bolts, &c. 

BELLS, INDICATORS, ALARMS, &c.—The T. M. Co. have laid themselves out 
specially for this class of work, and with the most modern appliances, are enabled to 
offer first-class goods at bottom prices. 

TELEPHONE INSTRUMENTS AND APPARATUS.—As with the goods 
mentioned in the preceding paragraph, complete plant for their production has been put 
down, including Presses, Automatic Machinery for the component parts, &c. Comparison 
is invited. 

SUNDRIES.—tThe Telegraph Manufacturing Company supply Sundries of every description, 
and can ship Complete Telegraph Outfits within a few days of receipt of order. 


NEW ILLUSTRATED CATALOGUE, 


Containing over 300 First-class Engravings of all latest Instruments, Batteries, Bells, Insulators, Terminals, Staples , 


Tools, Wires, Cable Sections, Switches, &c., &c., &c. This Catalogue is certainly the BEST that has 
[yet been issued, and will be sent Post Free on receipt of 15 Penny Stamps. 


LONDON OFFICE AND STORES, 29, QUEEN ST., E.C. 


TELEPHONE No. 1,935. TELEGRAMS :—“ CONCENTRIC, LONDON.” 


The Telegraph 


LIMITED, 
HELSBY, NEAR WARRINGTON, ENGLAND. 


THLEGRAMS: “LIMITED HELSBY-.” 
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ANGLO-AMERICAN BRUSH ELECTRIC LIGHT 


CORPORATION, LIMITED. 


REDUCTION "N PRICES OF BRUSH DYNAMOS FOR ARG LIGHTING. 


THE REDUCTION in the case of the largest machine IS EQUAL TO ABOUT 30 Per Cent, upon the 
prices now ruling and renders the Brush Machine THE CHEAPEST ARC MACHINE IN THE MARKET, 


The machines are all provided with the new improved armatures, by which their efficiency is greatly 
increased ; and they are all of the LATEST DESIGN AND MANUFACTURE, 


GROUPS OF INCANDESCENCE LAMPS may be successfully run in multiple series on the same circuit with Arc Lamps. 

A wide application also exists in the suitability of these machines FOR CHARGING SECONDARY BATTERIES OR 
ACCUMULATORS over long distances, thus permitting a single Dynamo placed in a central station to charge a large number 
of secondary batteries placed in cellars or discharging stations in various parts of a town. The Brush Dynamo is also very 
serviceable as a generator in the transmission of power, and is used in connection with Victoria Motors. 


For the LIGHTING OF RAILWAY TRAINS, Brush Dynamos are being successfully employed on several Railways. 


The Are Lighting of the Royal Jubilee Exhibition, Manchester, was exclusively carried out by means of 
Brush Are Machines, Lamps and Carbons ; and the Anglo-American Brush Electric Light Corporation have been 
entrusted with the contract for or the _— Exhibition 7 means of — 500 Brush Are Lamps. 


APPARATUS OR COMPLETE INSTALLATIONS SUPPLIED ON THE PURCHASE-HIRE SYSTEM. 


FOR PRICE LISTS AND FURTHER INFORMATION APPLY 'TO— 


SECRETARY, 112, BELVEDERE ROAD, S.E. 


(Opposite Charing Cross Foot Bridge). 
TELEGRAPHIC ADDRESS :—* MAGNETO, LONDON,” TELEPHONE :—No, 4564, 1790 


MARSHALL, SONS & Co.. Ltp., 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LONDON OFFICES, SHOW ROOMS AND STORES:—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD E.C. 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Calcutta International Exhibition, 1884, 
| Awarded First-Class Certificate and Gold Medal 


| 


= 


Telegrams for Works: 
“Marshalis, Gatnsboro’.” J New Cat 


Telegrams for London Depot: 
[ “Engine, London. 1422 
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“STORAGE, LONDON.” 
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E.P.S.”’ ACCUMULATORS. 


THESE ARE MANUFACTURED SOLELY BY THE 


POWER STORAGE 


COMPANY, LIMITED. 


Who own all the Patents under which Efficient and Economical Storage Batteries can be made. 


<A 
The Strongest, ia ONLY 
Cheapest, GOLD MEDAL 
Most Efficient for Improvements in 
and Secondary Batteries 


durable in existence. 


id 
Five years’ experience in manufacturing has resulted in the production of an article which is 
thoroughly reliable under proper treatment. 


E.P,S, AUTOMATIC SYSTEM 


FOR THE 


SUPPLY 


FROM 


STORAGE BATTERIES. 


A PAMPHLET on this subject, containing full details, is now ready for issue and will be sent 
Free by Post on application at the Company’s Office. 


LIBERAL TERMS TO THE TRADE. 


For Prices, Particulars and Copies of Testimonials (Free), apply to the 


FLECTRICAL POWER QGTORAGE 


_ COMPANY LIMITED 
4, GREAT WINCHESTER STREET, LONDON, E.C. 
BISTABLISHED 1882. | TELEPHONE 


No. 538. 


TELEGRAMS :— | 
1585 


Knventions Exhibition, 1886, 
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ING. 


co. 


BLECTRICAL WoRES. BRISTOT: 


Manufacturers of 


WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and without Glass Case, double or quadruple plates. Acknowledged to be the best finished 
and most efficient machines in the market. 


Electric Bells and Indicators, Automatic Gas Lighting Burners, Deprez-D’Arsonval and other 
Galvanometers, Resistance Coils, Metre and Wheatstone Bridges, Telephones and Morse Sounders o 


cS special pattern. Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 


NEW PRICE LIST, PUST FREE, 444. 


Telegraphic Address: “KINGHAM BRISTOL.” 1758 


RAMSDEN, 


BRIGHOUSH. YORKSHIRE, 
Iron and ABteel Wire Drawers and Galvanisers. 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 1702 


CAMM & CO.. 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISH 


(Approved of and used by the Admiralty ; Svemens Bros $ Co., Ltd, Anglo-American Brush Electric Light Corporation, Ltd ; India-Rubber § Gutta-Percha Works Co., Ltd.; R. B. Crompton $ Co,, &c., 4¢.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 
This Varnish is a first-class Insulator, When dry it is not softened by moisture, steam or oil. It is quick drying, and requires a very high temperature to melt it when dry. 


lt does not become brittle like Shellac Varnish. It thoroughly resists a 


1 alkalies, 


Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s Government, 331, King St.. Hammersmith, W. 
SCOTTS PATENT MAIN SWITCH BOARDS, as supplied to H.M. ships “ Devastation,” “ Conqueror,” “ Mersey.” “Severn,” “ Dathousie,” “ Laurence,” &c., &e. 
ADMIRALTY PATTERN ELECTRIC LIGHT FITTINGS A SPECIALTY, 1214 


THE MIDLAND ELECTRIC WIRE CO., 


LEICESTER. 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


FOR BELL AND HOUSE WORE. 
DYNAMO MACHINES, TELEPHONES, Xc., Xc. 
Fancy Covered and Braided Cables and Wires. 
ELECTRIC LIGHT LEADS 
SILK AND COTTON COVERED WIRES. 


GENT & CO., 


See Advertisement in last issue. 4 


Ww. MACKIE, 
Turk’s Head Yard, Turnmill Street, London, E.C., 


MANUFACTURER OF 


IMPROVED GRAMME MACHINES, 


(As supplied by the late British Electric Light Company, Limited), 1091 


Are Lamps, Switches and all descriptions of Electric Light Fittings. 


ESTABLISHED 1851. 
I RK BAN K.— 


Southampton Buildings, Chancery Lane. 

THREE per CENT. INTEREST allowed on DEPOSITS, repayable on demand. 

TWO per CENT. INTEREST on CURRENT ACCOUN calculated on the 
minimum monthly balances, when not drawn below £100. 

I'he Bank undertakes for its Customers, free of Charge,the Custody of Deedr, 
Writings, and other Sccurities and Valuables; the collection of Bills of Exchang:, 
Dividends, and Coupons; and the purchase and sale of Stocks, Shares, ana 
Annuities. Letters of Credit and Circular Notes issued. 

THE BIRKBECK ALMANACK, with full particulars, post free, on application. 

FRANCIS RAVENSCROFT, Manager. 


The Birkbeck Building Society's Annual Receipts exceed 
Five Millions. 
OW TO PURCHASE A HOUSE FOR TWO 


GUINEAS PER MONTH, with immediate Possession and No Rent to 
ay. Apply at the Office of the BIRKBECK BUILDING SOCIETY, 29, Southampton 
Chancery Lane 


W TO PURCHASE A PLOT OF LAND FOR 


FIVE SHILLINGS PER MONTH, with immediate Possession, either for 
Building or Gardening purposes. Apply at the Office of the BIRKBECK FREE- 
HOLD LAND SOCIETY, as above. 
The BIRKBECK ALMANACK, with full particulars, on application, 
FRANCIS RAVENSCROFT, Manager. 595 


BELLS ASBESTOS. 


The Latest Developments in Asbestos. 


from adulteration. 

BELL’S ASBESTOS YARN PACKING was first 
made by this House, and, though extensively 
imitated, maintains its superiority. 

BELL’S ASBESTOS YARN AND SOAPSTONE 
Packing, for Locomotives and all Land 
Engines running at very high speed. 

BELL’S ASBESTOS BLOCK PACKING, com- 
posed of Asbestos Cloth, for High Pressure 
Engines, Land and Sea. 

BELL'S ASBESTOS MILLBOARD, for Steam 
Joints, London made, superior to all im- 
portations, pure. 

BELL’S ASBESTOS AND INDIA - RUBBER 
Woven Sheeting, for Steam Joints, first 
made by this House, extensively and very 
imperfectly imitated. 


2/aPer lb. 
BELL'S ASBESTOS AND INDIA- RUBBER 


Woven Tape, for Steam Joints. 
ILLUSTRATED PRICED CATALOGUE FREE ON APPLICATION TO 


BELL’S ASBESTOS WORKS, SOUTHWARK, LONDON, S.E. 


Or the Depots—118a, Southwark St.,S.E.; Victoria Buildings, Deansgate, MANCHESTER; 11 & 13, St. Vincent Place, GLASGOW 
7, JohnBright Street, BIRMINGHAM; 46, James Street, Bute Docks, CARDIFF’; 21, Ritter Strasse BERLIN. 1336 


| BELL'S ASBESTOS AND INDIA - RUBBER 
Woven Rings and Washers. 


BELL'S ASBESTOS EXPANSION SHEETING 
(Patent), is the Best Material for Steam 
Pipe Joints. 


BELL'S ASBESTOS METALLIC WOVEN SHEET- 
ing and Tape, for Steam Joints, where 
great Strength is required (Parent). 


BELL’S ASBESTOS LUBRICATING OILS, the 
Best and Purest known. 


BELL'S ASBESTOLINE, Best and Cheapest 
Lubricant for all kinds of Machinery. 


BELL’s ASBESTOS COVERING, for Boilers 
and Steam Pipes. Saves 40 per cent. of fuel. 

BELL’s ASBESTOS CEMENT, for Firegrate 
Backs, Furnaces, and Retorts. 

BELL'S ASBESTOS PAINT, 
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DAVIS TIMMINS, 


LIMITED. 
Serew Wannfacturers & Metal Merchants, 
HAVE REMOVED FROM 


BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, E.C,, 


TO 


24, CHARLES STREET, HATTON GARDEN, 
LONDON, H.C. 


SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Flat ; all Sizes kept in Stock, 


Estimates for Screws and Turned Parts on Receipt of Patterns. Considerable Reduction for Large Quantities, 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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PATERSON & COOPER, / & 


ELECTRIC LIGHT & POWER & TELEPHONE ENGINEERS [© A a 
To H.M. Government, Leeds Corporation, &c., 


‘European Works, Pownall Road, DALSTON, 
NEAR HAGGERSTON sTATION. 


Prize Medais.—Parls, 1881; London, 1882; Caleatta, 1888; London, 
1883; Antwerp, 1885. 
Dynamos.—Phenix Dynamos for Incandéscent or Arc 
ighting, h 3 Swan, 
Lighting. Incandescence Lamps.— Agents for 
Search Lights for Naval and Military purposes; Bernstein, Alexandra, and other well- 
Submarine Arc Lamps for Salvage or Fishing. known makes. 
Engines.—High Pressure and Condensing; Steam /, Carbons.—Hardtmuth’s Soft Core and Wallace Diamond 
*. Boilers, Turbines, Water Wheels, Overshot Brand, 


Fittings.—Sockets, Holders, Lamp Reflectors, Switches 
(Maynard, Click Over, &c.), Safety 


yj Are Lamps.—Licensees and Makers of | ~ Junctions. A large assortment of Brackets and 


Pilsen, Clarke-Bowman, Phenix, // ; ; Pendants suited for Mansions, Hotels, Corn Mills, 
“J. F.,” and other lamps. Factories, Ships, &c. 


Accumalators. = | Plating,—Nickel and Silver Plating done for the Trade; Complete 
Outfits -of Plating Dynamos, Vats, &c., supplied to specification. 


Secondary Generators.—Litensees for Gaulard and Gibbs system of 
Secondary Generators for Central Stations. 


and: and Firing Keys; 
Fuse Exploders for Blasting. 


ad Wor of sorts carried out. Rstimatos and Speciteations for Lighting tree of cost. 


ELECTRIC LIGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER COMPOUND BRAIDED 
COTTON, SILK-COVERED WIRES. 


PHILLIPS. BROS., 
ELECTRICAL MANUFACTURERS, 
THE LEA TELEGRAPH WORKS, HACKNEY WICK, 

TON DOM, 


FORMERLY or 


MACINTOSH LANE, HOM ERTON. 


1870 


SPECIAL WIRES FOR INCANDESCENT LAMPS 


or SPECIAL WIRES FOR DYNAMO 


RMAN SILVER WIRES FOR HIGH ‘RESISTANCES, FLEXIBLE CORDS, TELEPHONE 
RES, fe. &., MULTIPLE, AERIAL, AND SUBTERRANEAN CABLE WIRES 
ANY SPECIFICATION. 


xix 
dress : 
Telephone Exchange, 4,140, 
/ a @ & Measuring Instruments. 
af Breast and Undershot, Shafting, Pulleys, © 
Plummer Blocks, Gearing, Belting, &o. Ay 
j : 2. 
phones, Switch-boards, A O 4 
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INDIA- RUBBER, TELEGRAPH 
WORKS COMPANY, LIMITED. 


Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, 


Works: Silvertown, Essex; Persan-Beaumont, France. 


“TELEGRAPH ENGINEERS AND MANUPACTURERS 


QABLES.—Submarine, Subterrancan, and Aerial. 

INSTRUMENTS.— Morse” Inkera, Wheatatone’s Ah habetical, Semaphore « Block ” Instruments, Bells; 
“Resistance Coils, Sir and other Alphabet Condensers, Testing Instruments, 


MAMUT AOTURERS FOR GREAT has N, JRELAD or or 


Authorities and other ‘eminent eers, and is now the Post Office 
an tinen ways a Battery for elegraphic — undow ly pre-eminent. 
other Kinds of Batters also mazutsctured Ebonite Cells, Carbon Plates, &c. 


INSULATORS.—Ebonite, Porcelain, Brownware, &c 
oF THE most Imrzovep Arranatus ron RAILWAY BLOCK SIGNALLING. 
SEMAPHORE REPEATERS, “ LIGHT” INDICATORS, AND WALKER'S “PASSENGER AND GUARD” COMMUNICATOR. 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TORPEDO APPARATUS. 


THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are 
Patentees and Manufacturers of a Complete System of Torpedoes for Harbour and Ooast Defence, 


SILVERTOWN PATENT FIRING. BATTERY. 
A Constant Battery for Mining and Blasting Purposes. , 
» QONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. _ 


MANUFACTURERS OF 


INDIA. RUBBER. 


VALVES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE MATS. 


: INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 
“INDIA RUBBER and OANVAS STHAM PACKING — ROUND, SQUARE, and SHEET. 
INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


8 tals, Water and Air 


BBONITE. 
_ , Not affected by Vinegar or Hydrochloric or Acetic Acid. : 
Pimps. 8 Tubes, Mouthpieces. Sheet and Rod. 
_GUTTA-PERCHA. 


Tubing, Belting, Buckets, Bowes for Flax Spinning, &c 


Works: SILVERTOWN, ESSEX, LONDON, E.;- PERSAN-BEAUMONT, FRANCE. 
London Office—106, CANNON STREET, E.C. 
-Warehouse—100, CANNON STREET, Ec. 
BRANCH WAREZEOUSHES: 


SHEFFIELD ... a oon 64a, High Street. Boroug h Road. 
PorrsmovuTH 49, Higk Street. Cobden, Buildings Corporation Street. 
83, High Street. ... 4 Fountain Street, 
Dusir «» 15, St. Andrew Street. SwansEa 26, Castle Street. 


Printed by PARDON & SONS, Wine Office | Court, Fleet. Streetyand Published by ‘the Proprietors, ALABASTER, G ATEHOUSE & Co. at 22, Paternotier Row, London, 
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